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SECTION I

INTRODUCTION

This report describes a computer program to generate fatigue spectrum
loading sequences. The report contains all information needed for the

practical use of the program.

The program is specifically tailored for the development of random

cycle-by-cycle, flight-by-flight loading sequences typical of aircraft
structures. However, it can be used to generate a spectrum of any type for

any structure.

The random sequence of cycles and flights is produced by a random number
generator. The basic loads occurrences spectrum is calculated through the
use of the computer program A6PA (program 16PA in Reference 1). The descrip-
tion of this program is not repeated here, but is to be found in Reference 1,

with the exception of changes described in Appendix A.

The program is written in Fortran IV language for CDC CYBER 74 computer
or its equivalent. Douglas Aircraft Company program identification number
is A6PD. The program was extensively used to generate loads spectra sequences
in the Air Force study "Effect of Transport/Bomber Spectrum on Crack

Propagation," Reference 2.



SECTION II

PROBLEM STATEMENT

Structures subjected to periodic or non-periodic fluctuating loadings
experience gradual degradation in its load carrying capability through forma-
tion and propagation of fatigue cracks. Often, this type of loading is
referred to as "fatigue loading". Fatigue loadings can be divided into two
basic categories:

1. Constant amplitude loading - fatigue loading in which all of the peak
loads (maximum loads) are equal and all of the valley loads (minimum

loads) are equal,

2. Spectrum loading - fatigue loading in which all of the peak loads are
not equal and/or all of the valley loads are not equal; this loading
is also known as variable amplitude or irregular loading.

Fatigue loading basic terms and examples of spectrum loadings are illustrated
in Figures 1 and 2.

Most fatigue loadings experienced by aircraft structures are of the
spectrum type. The spectrum features are a function of aircraft type and
utilization, loading environments and type of structure. The sequence of
loading is usually of random nature and is a function of loading environments
and sequence of missions and flights.

The basic loads spectra contents are usually supplied in the form of
loads exceedances or occurrences information or other statistical data which
do not supply any information about the sequence of these loads. An exceed-
ances/occurrences spectrum specifies the number of times that the various
loads in the spectrum are exceeded or occur in a specified period of time.
An example of such information for Air Force aircraft is given in Reference 3.

In view of the fact that the fatigue failure process in crack initiation
and propagation stages is loading sequence dependent, means are needed to
generate representative fatigue loading sequences which can be used in design,
analysis and verification testing. The computer program described herein
provides the means of generating a random sequence spectrum from given exceed-
ances/occurrences spectra, including the generation of flight random sequence
from a specified mission-flight mix.
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Figure 1. Fatigue Loading Basic Terms
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Figure 2. Examples of Spectrum Loadings.
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SECTION III

PROGRAM OUTLINE

The program name is Spectrum Loading Sequence Generation (or RANDOM) and
its identification is A6PD. It consists of program A6PA, described in Refer-
ence 1, and Appendix A, which generates the occurrences spectrum, and the
additions to generate and edit random cycle-by-cycle loading sequences. A
general outline of the program is given by Figure 3. A detail step-by-step

explanation of the program, beyond the A6PA part, is given below.

1. The basic information extracted from A6PA, to generate the loading
sequence, are the segment-by-segment occurrences spectra (MIN,MAX,n).
However, program A6PD contains the entire A6PA program and executes all

its features.

2. The occurrences spectrum generated by A6PA must be defined by the

following A6PD input:

NFT = Number of flight types. A flight type can be a realistic flight
or any group of cycles to be identified as a "flight". (Card 2)

NF = Number of flights for each flight type. (Card 4)
NS = Number of A6PA segments in each flight type. (Card 5)

3. All A6PA segments in each flight type must be identified by input flags
Fl and F2 . These flags are integers and must start with 1 and
increase consecutively. Enter Fl=F2=O for any A6PA segment to be
excluded. If the cycles (n) of several A6PA segments with the same
MIN,MAX values are to be summed, enter the same Fl flag for these seg-
ments. If several A6PA segments with different MIN,MAX values are to be
combined, enter the same F2 flag for those segments. A6PA segments are
summed or combined, because in the loading sequence generation it is
sometimes more realistic to treat several A6PA segments as one. Such
situations might exist where several A6PA segments represent loadings in
the same flight interval, such as maneuvers and gusts, but it is desired
to have the cycles distributed within one F2 segment. In the sequence

generation, the segment sequence is the F2 sequence. Example of com-
bining A6PA segments under Fl and F2 flags is given on the following

page.

7



A6PA F2 Segm.

Segm. MIN MAX n F1 F2 MTN MAX n
No.

1 8,000 12,000 100 1 1
7,000 13,000 55
6,000 14,000 12
5,000 15,000 1 8,000 12,000 125

7,000 13,000 62

2 8,000 12,000 25 1 1 6,000 14,000 17

7,000 13,000 7 5,000 15,000 3

6,000 14,000 5 10,000 12,000 200

5,000 15,000 2 10,000 13,000 100
10,000 14,000 10

3 10,000 12,000 200 2 1 10,000 15,000 2

10,000 13,000 100
10,000 14,000 10
10,000 15,000 2

4. A6PA segment occurrences spectra are formed into a

(MIN ,MAX ,n,n/FLT)

array according to flight type and F2 segment. All cycles n are
rounded off to whole numbers and n<.5 are set to zero.

If r(n/Flt) for a given F2 segment is not an integer, a 'fictitious'
load level

(MINf = MAXf, nf)

is added to the segment array to make E(n/Flt) for that F2 segment
an integer, where,

MINf = MAXf = (MIN1 + MAXI)/2 if (MIN1 +MAX1)/2 = (MIN 2 + MAX2)/2

= MINI if MINI = MAX2
= MAX 1  if MAX1 = MAX 2
= (MINI+MAXI)/2 if none above.

5. Next, selection must be made as to the type of flight sequence desired.

Input IFRS and IAFS (card 2) and NFRS (card 12) if IFRS t 0. The

flight sequence may be:

a) Random. IFRS=IAFS=O. The sequence is generated using a pseudo random

number generator, see subroutine RANIC, page 88. The draw from

the flight array is made without replacement. The standard seed

number for the flight sequence random number generation is 11111 and

is obtained by entering KF=O in card 2. For a different random sequence

enter 2051 < KF < 4194304 .
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b) Alternate Sequence. Sequence according to the largest peak per

flight. IFRS = 0

IAFS = I , LO-HI sequence

= 2 , HI-LO sequence

= 3 , LO-HI-LO sequence

c) Specific sequence. IFRS = N , number of entries of 'flight type

and number of flights' sets entered in card 12 (NFRS). Also,

enter IAFS = 0 .

6. The spectrum loading sequence is generated by defining a sequence of

valleys and peaks. Valey is MIN and peak is MAX as taken from the

A6PA (MIN,MAX,n) array. A (valley, peak) pair is counted as a cycle,

with valley preceding the peak. Groups of cycles are identified as a

'flight' according to NS (number of A6PA segments in each flight type)

and Fl and F2 (sequence of these segments).

7. Choose one of two available valley/peak coupling methods:

a) IRS=l. The valley/peak pairs are defined directly from the program

A6PA output (MINi, MAXi , i) array pairs, where

Valley = MINi and Peak = MAXi
The sequence of cycles (valley/peak pairs) so defined is random

and is generated using a pseudo random number generator, see

subroutine RANIC, page

b) IRS=2. Valley = MIN and Peak = MAX are chosen individually and

alternatingly in a random sequence from the program A6PA output

(MIN,MAX,n) array. The random sequence is generated by a pseudo

random number generator, see subroutine RANIC, page 88.

In both of the above cycle sequencing coupling methods in using the random

number generator, the draw from the (MIN,MAX,n) array is made without

replacement. The standard seed number for this application is 12345 and

is obtained by entering KC=O in card 2. For a different random sequence

enter 2051 < KC < 4194304

9



8. The cycle (valley, peak) sequence established in the previous steps is

edited in the following order by EDIT1 and EDIT2

EDIT1

All valleys and peaks which are not loading reversal points are

eliminated. This effectively eliminates fictitious load levels

(if they do not produce a loading reversal) as well as intermediate

data points.

EDIT2

a) Range Truncation. Elimination of cycles as a function of cycle

range (peak-valley) and R (valley/peak). If no range truncation

is desired, NXY=O, card 2. If range truncation is to be per-

formed, define the range truncation level over the desired R

interval by XY input in card 9

data points all cycles with (RANGE,R)
values below this lineRANGE /.eliminated

R

and specify the number of data points (RANGE,R sets) entered as

NXY in card 2. The program interpolates linearly between the

data points and will take the closest RANGE entry if cycle R

is outside the R interval entered. In the latter case an

ERROR statement will be printed.

There are two exceptions to this range truncation procedure:

1. When a peak or valley, from the cycle to be eliminated, is

higher or lower than the preceding and next peak or valley.

In such cases the subject peak or valley is retained, but

their companion valley or peak, as well as the preceding peak

or next valley, are eliminated. retain

final cycle -retain
el imi nate /j• candidate cycle fialcyl

for elimination / -- eliminate

10



2. When a cycle to be eliminated (valleyi, peaki) is followed by
a cycle with valleyi+1 i valleyi and peaki+1  > peak i

In such case peak i and valleyi+1  are eliminated and the
resulting cycle becomes valley,, peak,1+

retain

candidate cycle final cycle
for elimination eliminate

b) Cycle elimination if the peak is larger than a specified value

ELIMP, card 3.

c) Clipping, according to specified peak (CLP) or valley (CLIV)

magnitude, card 3. Given a cycle (valleyi , peak0,

if peak i > CLP , set peak i = CLP
if peak i > CLP and valley i > CLP , eliminate cycle
if valley1 < CLIV , set valleyi = CLIV
if valley1 < CLIV and peak i < CLIV, eliminate cycle.

d) Multiplication of the complete valley, peak sequence spectrum by
a constant, FACTOR in card 3. Enter FACTOR=l when multiplica-
tion is not desired. Multiplication will not be performed if an

alternate (IAFS=l, 2 or 3) flight sequence is used.

9. If, through preceding editing, all cycles in a flight are eliminated, the
flight will be counted in the total, but it will not be included in the
output printout nor magnetic tape. An ERROR statement will be printed.

10. The basic output of program A6PD is a flight-by-flight loading sequence

of valleys and peaks. For detail description of the output see the

section on OUTPUT, page 101.

11. The program will terminate according to input IPTF (card 2): either when

all flights (specified by NF, card 4) are processed or after N specified

number of flights.

11



Variations in a spectrum can be accomplished through the various features

provided in the A6PD input data as well as by changing the basic occurrences

spectrum from A6PA through A6PA input data. Some of the variations that can

be accomplished through the A6PD input data are:

1. Combining and/or elimination of A6PA segments.

2. Different Valley/Peak coupling.

3. Different flight sequences.

4 Elimination of cycles as a function of (RANGE, R), valley or peak values.

5. Clipping of loads below or above a specified value.

6. Multiplication of all loads by a constant.

7. Variation in spectrum length in terms of number of flights.

12



"A6PA'-j t OCCURRENCES SPECTRUM:
INPUT A6PA (MIN, MAX, n)

LDATAJ FOR EACH A6PA CASE AND SEGMENT
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ARRAY FORMED FOR EACH 
A6PD

A6PD -INPUT
FLIGHT TYPE AND I j
SEGMENT SPECIFIED BY
A6PD INPUT DATA

SELECT SELECT FLIGHT
VALLEY-PEAK SQUENCE: RANDOM NUMBER
COUPLING: e RANDOM GENERATOR
0 A6PA(PAIRED) 9 LO-HI•RANDOMOINDIVIDUAL)j e HI-LO

* LO-HI-LO

RANDOM SEQUENCE OF CYCLES
(VALLEYS, PEAKS) WITHIN EACH

IF_ SEGMENT FOR THE FLIGHT TYPES
AND SEGMENT SEQUENCES
SPECIFIED BY A6PD DATA

SEQUENCE EDITING:
* ELIMINATION OF INTERMEDIATE DATA POINTS BETWEEN REVERSALS
s TRUNCATION (ELIMINATION OF CYCLES AS A FUNCTION OF

(RANGE, R), PEAK OR VALLEY)
* CLIPPING (LOADS BELOW OR ABOVE A SPECIFIED VALUE SET

EQUAL TO THAT VALUE)
e MULTIPLICATION OF ALL LOADS BY A CONSTANT

I PRINTOUT FOR A FLIGHT-BY-FLIGHT
SPECIFIED NUMBER OF FLIGHTS , LOADING SEQUENCE

f i tOF VALLEYS AND PEAKS
VALLEY, PEAKI N NUMBER ON MAGNETIC TAPE

[ PEAKSSUNCE i/HGET

Figure 3 . Spectrum Loading Sequence Generation Program (A6PD) General Outline.
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SECTION IV

DEFINITION OF SYMBOLS

The A6PD input data symbols and definitions are given in Section V.

Following are the additional symbols used in the computer program. For program

A6PA symbols and definitions see Reference 1 and Appendix A.

A (or N) The dynamic working array. Throughout the program core

allocation is done through implied equivalence to this array.

ACY An array of cycles read in fron A6PA.

AFS The reordered array of highest peak per flight (alternate

flight sequence).

AMAX An array of maximum stresses read in fron A6PA.

AMIN An array of minimum stresses read in fron A6PA.

BCY An array of cycles used during combining of segments.

HPEAK An array of the highest peak per flight for printout.

ICASE A6PA case number.

IDPEAK An array of flight number identification for the highest

peak per flight printout.

IERR A running sum of the number of error messages written.

IFLAG An array used in reordering the flight sequence to indicate

when a flight has already been chosen.

IFl An array of Fl segments.

IF2 (or IS2) An array of F2 segments.

IJJ An array used for debug that sums the number of cycles

dropped out for the various editing cases.

IMM A cycle counter used during edit type 1 and 2

15



IRR A6PA reference run number, or, an array used for the

cumulative totals in the spectrum summation table.

ISEG A6PA segment number.

IS1 The beginning segment number for printout of flight type,

reference run, case and segments, or, the beginning segment

subscript of the IF1 and IF2 arrays.

IS2 The ending segment number for printout of flight type,

reference, case and segments, or, the ending segment

subscript of the IF1 and IF2 arrays.

JTN An array of the flight types corresponding to a flight number.

KCY An array of cycles after combining of segments, used

when IRS = 2.

LEFT The amount left of NSIZE usually calculated before a

subroutine call after array sizes have been set.

LREC An array of reordered flight numbers for the alternate

flight sequence corresponding to the AFS array.

MCY An array of the number of cycles per flight.

NCY An array of cycles after combining of segments.

NFF An array containing the sum of the number of times a

flight type was picked and the sum of cycles for each

flight type.

NPG A page count. It is written at the top of each new

output page.

NSIZE The dimension of the "A" array.

NST The total number of segments.

NTF The total number of flights.

16



PMAX An array of the highest peak per flight used for the

alternate flight sequence.

PR An array used for the spectrum summation print of peak

vs. R .

RANGE Cycle loading range = maximum stress (peak) - minimum

stress (valley).

R Stress ratio = minimum stress (valley) / maximum stress (peak).

RR An array used for the spectrum summation print of

range vs. R .

SMAX An array of maximum stresses used during and after combining

of segments.

SMIN An array of minimum stresses used during and after combining

of segments.

SMM The final array of valley (minimum) and peak (maximum)

stresses sequence.

17



SECTION V

INPUT DATA

The input data is divided into two groups:

1. Program A6PA data required to calculate the exceedances/occurrences
spectra. This input data and data sheets are described in Reference 1
and Appendix A.

2. Sequence generation data (henceforth called "A6PD data") to generate the

sequence of cycles and flights and to perform other manipulations in the

A6PD program. The description of this input data and the sequence in

which it is input follows.

CARD I - TITLE = Enter job description. Use only one card.

CARD 2 - NFT IRS IFRS IUIL NPI NRAN KVP IFI NXY IPFS NPSS IPTF IAFS MAXHP KF KC.

NFT = Number of flight types.

IRS = Valley/Peak coupling format.

= 1 ; program A6PA pairs

= 2 ; individual (random)

IFRS = Flight sequence.
= 0 ; random. Also when IAFS t 0.

= N ; number of 'flight type and number of flights' sets

when special sequence is specified. Enter the 'flight

type and number of flights' data on card(s) following

Fl and F2 data (card 12).

IUIL = 1 ; Fortran unit number

IPI = Number* of peak levels in spectrum summation
NPI

IRAN = Number* of range levels in spectrum summation
NRAN

IVP = Number of R levels in spectrum summation
KVP

• Enter the number as a negative number if the peak, range

or R values are input directly in cards 6, 7 or 8.

A positive number means that only the extreme values are

entered in cards 6, 7 or 8 and the levels are calculated

at equal intervals using the NPI, NRAN or KVP inputs.
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IFI = Fortran unit number.
= 0 ; spectrum output tape not to be written.

= 3 ; spectrum output tape to be written.

NXY = Number of data points (R, range sets) in R vs range input

data (card 9) if range truncation is to be performed.

NXY=O if no range truncation is to be performed (no

data is to be input in card 9).

IPFS = Print loading sequence?

= -1 ; no.

= 0 ; yes, all flights.

= N ; yes, N flights.

NPSS = Number of spectrum summations to be printed. In card 10

indicate the flight number(s) for spectrum summation(s).

IPTF = Flight number at which the program is to be terminated.

= 0 ; normal, equals to total number of flights shown on

card 4.
= N ; stop after N flights (less than the total shown on

card 4).

IAFS = Alternate flight sequence.

= 0 ; random. Also, when IFRS=O or N.

= 1 ; LO-HI (on the basis of the largest peak load

per flight).
= 2 ; HI-LO

= 3 ; LO-HI-LO

MAXHP = Number of largest peaks per flight to be printed

IKF = Seed number in the random number generator for
KF

sequencing flights.
= 0 ; will default to the number 11111 which is considered

to be the standard number for this program.

IKC = Seed number in the random number generator for
KC

sequencing cycles.

= 0 ; will default to the number 12345 which is considered

to be the standard number for this program.

20



CARD 3 - CLIP CLIV FACTOR ELIMP

CLIP = Peak clipping value.

CLIV = Valley clipping value

FACTOR = Multiplication factor

ELIMP = Peak value for elimination of cycles with peaks

above this value.

(Input very large numbers for CLIP, CLIV or ELIMP to prevent

clipping or cycle elimination.)

CARD 4 - NF = Number of flights for each flight type that the A6PA

data represents. Enter in increasing flight type order.

CARD 5 - NS = Number of A6PA segments in each flight type.

Enter in increasing flight type order.

CARD 6 - PI = Peak values for spectrum summation.

Enter all values if NPI in Card 1 is entered negative.

Enter only the two extreme values if NPI in Card 1

is entered positive.

CARD 7 - RAN = Range values for spectrum summation.

Enter all values if NRAN in Card 1 is entered negative.

Enter only the two extreme values if NRAN in Card 1

is entered positive.

CARD 8 - VP = R values for spectrum summations.

Enter all values if KVP in Card 1 is entered negative.

Enter only the two extreme values if KVP in Card 1 is

entered positive.

CARD 9 - XY = R vs range data (R, range sets equal to the number of

sets specified by NXY in Card 1). Enter data in R

increasing order.

CARD 10 - ISS = Flight number for spectrum summation. If making more

than one entry, enter in increasing order.

CARD 11 - Fl,F2 = Flags defining Fl and F2 segments. Enter Fl and then F2

flags for each flight type. Enter data in flight type

increasing order. Start each set of Fl and F2 data for

each flight on a new card.

21



CARD 12 - NFRS Flight sequence when IFRS t 0 in Card 2.

Enter flight type and number of flights sets in the

desired sequence where the number of sets is equal

to IFRS=N.

General Notes about A6PD Input Data:

1. The data consists of a string of values separated by one or more blanks

or a comma. Blanks are not allowed within a constant. A decimal point

omitted from a real constant is assumed to occur to the right of the

rightmost digit of the mantissa.

2. Except for CARD 1 data, more than one card can be used to enter a

particular data group identified as CARD X data in the preceding

description. If more than one card is used for a given type of data,

consider the cards as 6.1, 6.2, 6.3 or 11.1, 11.2, 11.3, etc. Input

cards cannot have line sequence numbers.

3. Enter the data in the sequence indicated in the preceding writeup.

This sequence is summarized on the following page in the form of an

'A6PD INPUT DATA FORMAT'.

An example of A6PD output input data printout for a sample case is

shown on pages 208 and 209
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SECTION VI

PROGRAM LISTING

The following pages contain the program source language listing generated

by the Fortran Extended (FTN) compiler.

Program A6PA (Ref. 1 and Appendix A) listing, as adapted to the CDC

computer and A6PD program, is also presented here.

Figure 4 shows the interaction of all the subroutines. The listings

of these subroutines, including additional descriptions, are to be found on

the following pages:

NAME DESCRIPTION PAGE

PROGRAM Calls subroutines MMAIN (program A6PA) and RDMAIN 28
MAIN

Program A6PA subroutines:
MMAIN A6PA main program (includes BLOCK DATA) 29
NPUT1A Reads A6PA input data. 41

SPECSM Performs segment spectra summation. 48

PRINT Prints A6PA input data. 50

ONEVAR One variable interpolation. 57

1OVN Two variable interpolation. 59

Spectrum Loading Sequence Generat4on Subroutines:

RDMAIN Reads and prints title and other A6PD input data. 63

INPUTF Reads A6PD input data. 65
INF1F2 Reads and prints remainder of A6PD input data. 66

NEWPG Prints output page heading and page number. 70

INMMN Sets up core storage required for AMMN. 71

AMMN Combining of segment spectra using flags F1 and F2. 72

OPENNS Opens mass storage file. 76

GENFL Generation of flight sequence: random or specified. 77

GENAFS Generation of alternate flight sequences on the 80

basis of highest peak per flight.

GENCY Generation and editing of the random cycle sequence. 83

DISTRD Selection of flight or cycle number through the 87

use of the random number generator, RANIC.
RANIC Random number generator. 88
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NAME DESCRIPTION PAGE

REED Reads the sequence of valleys and peaks for one 89

flight.

READMS Transmits data from mass storage to central memory. 90

REDIT1 Repeats EDIT1 type editing found in GENCY. 91

SPSUM Performs spectrum summations. 92

PRNTSS Prints spectrum summations. 93

ERROR Prints error messages. (See page 103 for a listing 97

of the messages.)

RITE Writes spectrum for one flight into temporary 98

storage.

WRITMS Transmits data from central memory to mass storage. 99

WTAPE Writes spectrum on output tape. 100
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SECTION VII

OUTPUT

Program A6PD output (excluding A6PA part which is described in Reference 1
and Appendix A) consists of the following printout:

1. Input data. This also includes the relationships between flight type
number and program A6PA RR, case and segments.

2. (MIN,MAX,n,n/FLT) arrays for all flight types and F2 segments.

3. Flight-by-flight valley, peak loads sequence for a specified number of

flights (IPFS input, card 2).

4. Sepectrum summations

(RANGE, R) vs (n,zn)

and (PEAK, R) vs (n,En)
The input required to obtain this output is: NPI, NRAN, KVP, NPSS
(card 2), PI (card 6), RAN (card 7), VP (card 8) and ISS (card 10).
A number of summations, after different number of flights, can be

obtained by appropriate NPSS and ISS inputs.

5. Number of flights and cycles for each flight type in the spectrum

generated.

6. The magnitude of the N number of largest peaks per flight in the
spectrum generated, together with the flight number in which they occur.
Input N = MAXHP, card 2.

The complete valley, peak loads sequence may be written out on magnetic
tape for further use in fatigue or crack propagation analysis or testing.
Input IFI=3 (card 2) if spectrum on tape is desired. The tape contains, first,
the total number of flights, and then, flight number, and the number of cycles
and the valley, peak loads sequence in that flight, for all the flights.

For sample output printout see pages 208 thru 235
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SECTION VII

ERROR CONDITIONS

There are seven special error conditions written for program A6PD. Each
error is written out in the following format:

ERROR N IS TYPE M AND INVOLVES J, K, L,

where, N - error message number; the program will stop execution

when N exceeds 900 and will print the completion

code message STOP 900.

M = error type number.

J,K,L = special description for each error type.

The error conditions and probable steps to be taken to correct the

condition, are:

TYPE DESCRIPTION

I More core is required for this job. The dimension of the A array
in Subroutine RDMAIN and the value of NSIZE which is the
dimension of A must be increased.

J = amount of additional core needed

K = the NSIZE for this run

NOTE: Add 2*MAX# of cycles to 'J" also.

2 The numbering of the F2 segments is incorrect.

J = overall segment number
K = number of F2 segments up to this point
L = the number of Fl segments up to this point.

3 More core is required for this job. (Message written in
Subroutine INMMN.) The dimension of the A array in Subroutine
RDMAIN and the value of NSIZE, which is the same as the

dimension of A, must be increased.

J = the amount of core needed at this point
K = NSIZE specified for this run
M = flight type number.
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4 More core is required for this job. The program is terminated,

and a completion code message STOP 9001 is written. (The messages

are written in Subroutine GENCY.) The dimension of the A array

in Subroutine RDMAIN and the value of NSIZE, which is the same

as the dimension of A, must be increased. Look at the indicated

flight type.

J = number of cycles allowed for in this run

K = amount of total core specified for this (NSIZE)

L = flight type that exceeds the core requirements

5 The Valley to Peak Ratio of a cycle exceeds the maximum Valley to

Peak Ratio input. The cycle is not eliminated. If this is not

acceptable, correct the input for the Valley to Peak Ratio

versus Range elimination curve. (This error will not be printed

beyond five times in one run.)

J = flight number

K = cycle number

L = 1 first end of curve

= 2 second end of curve

6 A flight has been edited until it has zero cycles left. The

flight is not written on tape.

J = flight number

K = flight type

L = undefined.

7 In Fl segment (MIN,MAX,n) array cycles (n) for all load levels

are zero. Either enter cycles for those A6PA segments making up

the Fl segment, or use Fl and F2 flags to eliminate them.

J = Fl segment number

K = total number of segments in the flight type

L = total number of A6PA peaks, valleys and cycles for this segment.
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SECTION IX

KEYPUNCH AND DECK SETUP INSTRUCTIONS

Keypunch Instructions

The following instructions apply to A6PD input data only. See Reference

1 for A6PA input data instructions.

1. Use standard keypunch procedures and a standard 80 column data card.

2. All 80 columns of the data card can be used to enter the data.

3. Except in card 1, which is the job description (title) card, see
Section V, the data entries must be separated by one or more blanks or a coma.

4. Data cards must be stacked in order by the user, as defined in

Section V.

Deck Setup

The program and input data deck setup, where the input data is entered
from a punched card deck, is shown in Figure 5. The input data represents
information to generate one spectrum loading-sequence. An alternate operation
procedure, where the input data is read in through CDC utility UPDATE, is
given in Appendix B. Job control card content and arrangement varies depending

on the particular computer facility and procedures used by the user. Douglas
Aircraft Company computer facility and procedures require the following job

control cards to run on the CDC computer running under KRONOS:

SER, AL01.

A6PD, MFL = 155000, T _, , L_

ACCOUNT, , .

CID, Name, etc.

FTN,I=INPUT,L=O.

COPYBR(INPUT,DATAl).

REWIND,DATAI.

REQUEST,TAPE3,NT,LB=KU,D=1600,VSN=RESERVE,T
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LGO,DATAl.

Where,

In Card 2 - MFL = core size required for the program = 155000.

T = estimate of CP time (seconds) to run a job.

(Allow approx. 50 seconds per 1O5 cycles of

the A6PA spectrum.)

I/O = estimate of input/output processing time (seconds).

(This time varies significantly according to the

scope of the job. Allow at least 15 seconds per

lO5 cycles of the A6PA spectrum.)

L = estimate of line printout (in thousands).

(Printout will depend on the size of the job, the

extent of the optional A6PA output and the length

of final spectrum sequence printout.)

In Card 7 - T = Number of days that the output tape is to be

reserved (saved) in the tape library.
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END OF FILE

A6PD INPUT~DATA

A6PA INPUT
DATA

SEN D OF RECORD

A6P PROGRAM

END OF RECORD

OB CONTROL CARDS

Figure 5. Program A6PD Deck Setup.
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SECTION X

TEST CASE

This section presents a test case to check and illustrate the capabilities

of program A6PD. The case represents spectrum BSI from Reference 2.

The spectrum represents two flights of a STOL transport basic and

alternate employment mission:

PROGRAM A6PA NUMBER OF FLT.HRS. FLIGHT A6PD

RR CASE FLIGHT FLTS. * LDGS. FLT. HOURS FLIGHT TYPE

15 001 IA 1,112 .989 1,099.8 1

15 001 IB 1,416 .989 1,400.4 2

TOTAL: 2,528 .989 2,500.2

Program A6PA segments and F1 and F2 flags for A6PD segment definition

are described in Table 1 . The spectrum represents wing root lower surface

stresses. For more background information about these flights, see

Reference 2.

The A6PA and A6PD input data is presented on standard load sheets, pages

112 through 165 . The S-N input data (data load sheet V-1.1, page 128)

in program A6PA is fictitious so as not to produce any fatigue damage calcula-

tion since the objective of this case was only to generate a spectrum loading

sequence.

The output is presented on the following pages:

Pages
A6PA, - Input data 112-164

- Output 166-207

A6PD, - Input data 165

- Output 208-235

The following output is not shown:

1. A6PA individual segment and summary damage. The damage is zero because

of the fittitious S-N data.

2. A6PA, RR 15, Case 2 output. The data is very similar to Case 1,

except for differences shown in Table 1 and higher stresses.
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Note that, although the spectrum generated represents 2,528 flights,

only 50 flights of the loading sequence printout were requested.

Time to run this test case on a CDC computer was:

10 - 25.3 sec.

CP = 100.3 sec.

MRU = 7.8

SRU = 12.5

Lines printed = 4,181
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TABLE 1

TEST CASE A6PA SEGMENT DESCRIPTION AND Fl AND F2 FLAGS

FIt. 1A FIt. 1B

A6PA i -t. -

SEGMENT DESCRIPTION A9 103Ft. F1 F2 103Ft. F1 F2

1 Pre-Flt. Taxi i SL 1 1 SL 1 1

2 Climb, FD* Gust + 0-1 2 2 0-1 2 2
3 Climb, FD, Many. + 0-1 2 2 0-1 2 2
4 Climb, FD, Many. + 0-1 3 2 0-1 3 2

5 Climb, Gust 1 1-2.5 4 3 1-2.5 4 3
6 Climb, Gust + 2.5-5 4 3 2.5-5 4 3
7 Climb, Gust + 5-10 4 3 5-10 4 3
8 Climb, Gust ± 10-20 4 3 10-20 4 3
9 Climb, Gust ± 20-30 4 3 20-30 4 3
10 Climb, Gust ± 30-37.7 4 3 30-35.2 4 3
11 Climb, Many. ± 1-37.7 4 3 1-35.2 4 3
12 Climb Many. + 1-37.7 5 3 1-35.2 5 3

13 Cruise, Gust 37.7-38.1 6 4 35.2-35.9 6 4
14 Cruise Manv. ± 37.7-38.1 6 4 35.2-35.9 6 4
15 Cruise, Many. + 37.7-38.1 7 4 35.2-35.9 7 4

16 Descent, Gust ± 38.1-30 8 5 35.9-30 8 5
17 Descent, Gust + 30-20 8 5 30-20 8 5
18 Descent, Gust ± 20-10 8 5 20-10 8 5
19 Descent, Gust ± 10-5 8 5 10-5 8 5
20 Descent, Gust ± 5-3 8 5 5-3 8 5
21 Descent, Gust ± Not Used 0 0 Not Used 0 0
22 Descent, Many. ± 38.1-3 8 5 34.1-3 8 5
23 Descent, Many. + 38.1-3 9 5 34.1-3 9 5

24 Descent,FD,Gust + 3-1.5 10 6 3-S.5 10 6
25 Descent,FD,Manv. ± 3-1.5 10 6 3-1.5 10 6
26 Descent,FD,Manv. + 3-1.5 11 6 3-1.5 11 6

27 Descent,FD,Gut ± 1.5-.5 12 7 1.5-0 12 7
28 Descent,FD,Manv. ± 1.5-.5 12 7 1.5-0 12 7
29 Descent ,FD,Manv. + 1.5-.5 13 7 1.5-0 13 7

30 Descent,FD,Gust ± .5-0 14 8 Not Used 0 0
31 Descent,FD,Manv. ± .5-0 14 8 Not Used 0 0
32 Descent,FD,Manv. + .5-0 15 8 Not Used 0 0

33 Landing Impact - SL 16 9 SL 14 8
34 Post-Flight Taxi ± SL 17 10 SL 15 9

* FD = Flaps Down
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-_ of
FORTRAN DATA LOAD SHEET 1-3 Prepared by.
STANDARD DATA INPUT 1 Date

S9 7071 73 77 so

I Sloool16 PAl KEYPUNCH: DO NOT PUNCH BLANK
•OO 'DATA FIELDS.

a a CASE PROG

QUAN LOC -1 VALUE -1 E

LW3 , ,1,9, I I I I , I ,

IWi ,1,9, 1,, , a I ,

IW2 , ,1,9, I
IW4 2,0, , , ,2 .

1W5 ,2,0, , , , I

Li * FLAG WHICH SPECIFIES WHETHER THE MULTIPLICATION FACTOR F IN THE CYCLIC
LOAD EQUATIONS WILL BE USED.
1 1, YES. (COMPLETE SHEET 111-1.2)

* 2, NO. (F - 1.0)
IW3 - FLAG WHICH SPECIFIES WHETHER THE CONSTANT P IN THE CYCLIC LOAD EQUATIONS

WILL BE USED.
- 1, YES. (COMPLETE SHEET 111-1.3)
a 2, NO. (P - 0)

IWI a FLAG WHICH SPECIFIES WHETHER GAG CYCLE INFORMATION IS TO BE PRINTED.
ENTER ONLY IF 14 $ 0.

- 1, YES.
a 2, NO.

IW2 - FLAG WHICH SPECIFIES WHETHER THE SEGMENT SPECTRUM AND DAMAGE INFORMATION
IS TO BE PRINTED.

- 1, YES.
a 2, NO.

IW4 = FLAG WHICH SPECIFIES WHETHER SPECTRUM SUMMATION FOR DIFFERENT ENVIRON-
MENTS IS TO BE PRINTED.

- 1, YES. (COMPLETE SHEET 11-7)
a 2, NO.

IW5 - FLAG WHICH SPECIFIES WHETHER THE INPUT DATA WILL BE PRINTED.
- 1, YES.
* 2, NO.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page -of_
FORTRAN DATA LOAD SHEET 11-2 Prepared by_
STANDARD DATA INPUT I Date

61 TO 71 73 77 s0

. 000 LE .A] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a a CASE PROG

QUAN LOC + VALUE +IE QUAN LOC -I VALUE tl E

Segm 1 .3,3.9.8 I ....... Z Segm21 ,3,4,48 I,
2 ,3,3#9.9 I . . 22 .3,4.1.9 I ,

3 3.4,m 23 3,4,2,X4 . 3,4,0,1-- 24 1. . , 'A I,: 3i4,?-., , ; . . . _ _

5 .3.4.0112 .. . . . 25 13,4121l
_J_, _ 26 3423* ,3,4,0,3 I ,, ,, j 2 3 4Z2 t i , i i i , . .

9 13,41016 I 29 3,4,26 I 1 I/StA

11 1314 1018 1 1 1 1 1 I1 1 31 3 4 I ,

--jZ *. 1 3 ir410 19 1I 1 32 13 t4 12 ,9, 1 1 7 1
13 3,4,1,4o I 3 7 ,3, , , I .

14 .3,4,1,1 I ,,,,34 ,, , 34 34,5 I , 3 .4 ,,, I

36 343 4 1 3 3

17 13 i 1 4 3 .3,43 4I

18 3 .1 i I I .. x 38 .3,4 3,5.plI
1 d3 4 11 6 1 1 1 1 1 1-i / 3 9 3 ,4 ,3 6 1 ,\.\:

_ _41-7 40 , 4.3,7,

11 j3 A0!8 JI.ii , I 40 1.!_.3 1342.8 .. .,1 1 ,1  ,IM

M5 FLAG WHICH SELECTS THE SPECTRUM INCREMENTAL LOAD (Ay) INPUT FORMAT.
A VALUE (1 TO 7) MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED,
EXCEPT FOR THOSE SEGMENTS WITH M3 = 10, 11 OR 12.

I 1TO6; AyTABLES 1 TO06.

37; y CALCULATED BY EQUATION Ay = , + ayll (j - 1.0), j = 1, 2, 3 ...N.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page _of._
FORTRAN DATA LOAD SHEET 11-3 Prepared by_
STANDARD DATA INPUT I Date

9 ?o 77 73 T7 so

5.sl0 .ofii.J KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
It I CASE PROG

QUAN LOC tl VALUE ti E QUAN LOC VALUE E

ISTRES 1 .1~ STRES 1
egm , I .... , 0 Segm2l I , I

2,7 I2,7,,, , 2

3-4,- , I8 . . , 23 2.8 X

4 1 , , , ( I , l,, 26 _I_I.. . L 9.
4 . 9 24_ 1 12,9 11111 I I 1 IV

6 ,, Q, L 1I, ,, ,,,__. _ ,11 , I , . 30 2 1 310 1 1

10 30 1 ,l1 13, 1 1 a I , , -, , I 30 v

11 1 1 1116 I I I I i I I I 1 . .36. 1__ 1 3

13 I I I I I f 3 I

14, 1 19 1111,, 1 AI 34_ 3 1 1111111,I 05~ 9 ~ 111. 15! , 2,0 1 , , , , ,35

17 1 ,Y\L, I I I, , 37

18 ....., ...i,2,i3 I I I , , L _..L ____"_I I 38..-LJ. -16 111 1111 l\l 6 . .41 1 1

2 0  , , , , I , , , , 120 I 4 o

ISTRES = FLAG WHICH SPECIFIES WHETHER STRESS TABLES WILL BE USED OR NOT.

0 0, NO.

- I TO 14, YES; A VALUE, 1 TO 14, CORRESPONDS TO THE STRESS TABLE
NUMBER TO BE USED. (STRESS TABLES MAY BE USED CNLY WHEN
M3 = 1 TO 9, OR 13 TO 15.)
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page -of_ _

FORTRAN DATA LOAD SHEET 11-4 Prepared by_

STANDARD DATA INPUT 1 Date

09 T011 73 77 so

500o1 KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a a CASE PROG

QUAN LOC tI VALUE t1 E QUAN LOC tl VALUE tl E

Seqm 1 .3.4.3 I 2 Segm21 .3,4,5,8 1 1 12
.3.43 , 3,_ A _5__

3 344-1 2 ~ 1 , 
4 1314,4 I ...... . 24 3, A 1 1111 1 ,

5 3 ,4 14 , , , ,2 _ 1 125 , ,,

13 41 3j~*j~. 26 13 , 4 i 6 , 3  1 1 1 1 1 1 1 ~ 1

7 13,414  I , , , , i 27 , ,Z ,1,
8 , 4, . I , , ,, ,i , ,, ..... 2. , ,L ,5  I , , ,

*... o.3 ,i ,i:4 ' I , , , , .j 3 , ' I ,............~ , . . . .2 ,,I
8,.J 1...4 1 1 3-2 3,: 6,5

13 3,415,O I i2 , I I I i i i (

14 ,3,4,5,1 I I I , 34 ,3. I 6 ,7 1

11 1141,5 ,4,5 , I I 35 , ,'7, I , , 8 Z

13 .3,4,5,- ,,2 3 3 , .

17 ,3 4, I , , , , , .I' 371 3 4 ?4 I , . . . a ,

16 i3 4i 5 i I I I I I 39 ,3.,4,?, I , , , , , ,

20 13,415,A I , a I2 40 131,477 I , , I,,,, I

NIFLAG = FLAG WHICH SPECIFIES THE LOAD CYCLE FORMAT.

1 1, F [(Yc + Ay/2) * Ay/2] + P

= 2, F [Yc A y] + P

= 3, F [(Yc "Ay/2) * Ay/2] + P

A VALUE MUST BE INPUT FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR

SEGMENTS WITH M3 = 10, 11 OR 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of_ _
FORTRAN DATA LOAD SHEET 11-5 Prepared by_
STANDARD DATA INPUT I Date

4* 70 71 ?3 77 s0

isIooI. KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R It CASE PROG

QUAN LOC tl VALUE .I E QUAN LOC tI VALUE tl E

IA ~ ________________________________IA

Seqm 1 .1,6 I,,,,, , Segm 2 1,,5,3,_, I

3 ,6,3.5 ,2, , 11,6-. IX
4 .1,6,3,6 24 111 6:6. . 1, 24 16 1 11.x
5 , I ,,,,,, h6 2 5 1 7 /x

6 ,I6,3,8 ,26 1,6.5.8 1 X

7 1L6,319 , 27 1659 ,I,V,_,_,_,,
8 11..16, 0 1 1 1111 , ; 1 28, 116 6,0 I I, I I I.I._

11 ,6,4, 1 1 1 1 1 31, 1 1- , , ,,_ " I V

12 6,4 I 3 2 1 1 1 . 30 16614 I I

13 1 I 1 , 31 1 6 6 5 1 I

IV17

14 tl61, ______________________ 342 I

17 ili6i4A 1 I 37 316,6.9 I i
181 ili6i5 I I I I I I I I 38 , 1,6.7, 0

1 l14 6,5 5 I ,, 1 1 1'1 1 _'v\ 39 167 I I
20 11161512] I 1 , 1, I _4, I , N . L 401 Ill I I I I II

IA = FLAG WHICH SPECIFIES THE S-N DATA TO BE USED.
A VALUE CORRESPONDING TO THE S-N DATA TABLE NUMBER AND DATA FORMAT AS
DESCRIBED BELOW MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.

IA X-ARGUMENT Y-ARGUMENT

I TO 6 SMAX/SULT (SMIN/SMAX) -R

7 TO 12 SMAX/SULT SMEAN/SULT

13 TO 18 SALT/SULT SMEAN/SULT

19 TO 24 SMAX/SULT SMIN/SULT
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_ of ....
FORTRAN DATA LOAD SHEET III-1.1 Prepared by
STANDARD DATA INPUT 1 Date

GS ?0 71 73 77 so

0,0 1, PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
I R CASE PROG

QUAN LOC tI VALUE +1 E QUAN LOC ti VALUE +I E

AM 7 j:>: +1 ", I. M1....J .4 . 1

Segm 1 ,,7,5,3 I 1, l Segm 21 ,1t7 7,3 1 1 1j_1

_ 1,75,4 22 4J7 I l I _

23 1.7,7,u 1 ....23.LL---- L A- . . ..

_ 1,7, , 24 11,7,716 I_ I I

.11,711 1 .71.11 .I'.1_ 25 1.7,7, 7 I 4 1 1 oI "
.1,7,6,. 0 26 111717 91 - L J L. .. ...

1 .17692 30 ,1 _L 7 _ _?, I IL1L.

_ _ o 171613 111 1 1 2 1 1310 ! I7, 3

1_2 1171 1 1 1 32 _17,1 41_L_ i

13 11 716,5 1 33 , 1-7,3151 i , [

14 111716,6 1 341 11718, 6 11 II 1 1 9 _15 1,7, 7 11 30 1 -LL- .16 11716.8 11 1________ 1 1 3 1 36 -178

17 1 16,9 _111 1 1 1 3 LI.[

1 ______ I 38 _ j_ _+ _

1__ __ 11 7 1 1__1_1_1_1_1___38 17 , 7 19 G,

19 1,7,7,1, 39 17,9 1.I

2d 17 . 1 1 1 1 40 1117,9 Z I I I I I

AM - CONSTANT LOAD, Yc, IN THE CYCLIC LOAD EQUATION. (MAY BE MIN., MEAN,

OR MAX. LOAD DEPENDING ON THE LOAD CYCLE FORMAT.)
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED, EXCEPT WHEN
M3 = 10 TO 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-3.1 Prepared by
STANDARD DATA INPUT I Date

99 70 ?1 73 77 so

I, o000 1 6 pAl KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
n I4 CASE PROO

QUAM LOC t1 VALUE f E QUAN LOC t1 VALUE tj E

Segm 1. 2,5,6 j Segm 21 2,, 1.
.Z.,,, 5. 11 1010 22. 2,7,7 J.

S,5, , 23 278 1 I
.2.5.9 24 1 12 71 1 1 1 1 1 1 1 1 4 2 72,6,0 25 2, ._ __ __. .

31( z 8 30L.. 1 2. 268.. -_

1 126,4 2 1 1 24 I. I _ I I I I __

10 . 2,6,5 30 2 5,.5

11_._...6 I .1.. *8 _L 2,6 __

6,2 • IRS TERM I HE IRMTA LOA EQA I ,y•.I + Iz (I - 1.0)To
A_VAL__ MU_____ETERE ONLIO 32E SEGMENT W ITHM -

11 27 66

14-= 271 28,, ____

121 2167 ,1 1 1_1_ _1 1_ _ __2_121_7_1_

14 273,9 I1 384 2893_ _ _

1 12714 39 294

12,715 , ~ 1 1 1 1c 1c 1.,.~ 12.9.5 1 1l 1 1t

Ay FIRST TERM IN THE INCREMENTAL LOAD EQUATION ay - y + ayll 3 1.0)
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M5 - 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-3.2 Prepared by
STANDARD DATA INPUT I Date

9 To 71 73 ?7 to

I 5 c!0016PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A Nt CASE PROG

QUAN LOC t+ VALUE tl E QUAN LOC t VALUE tj E

Segm 1. 2,9. Segm21. 23 .1 1 , 14 .. I0

.2.97 22.23 3,1.7 h ,, , , , ,, -

Z 9 L 1, .,. 23 a1318 aa I I _

_. 9 1 24 1 13119 1 1 1 1 1 1 IL

__ _ _ , .3,0.1 11 , , , , , I , 25. , .3,221 11, 1

1 0- I I 6 I .27 , 13 ___ZIII_

I

. .- l. ii I- i - _ 27 .Li.-- L-- -- . i-,

.3.0,3 1 1 3,213 11 1 1 1 1 1 1
A3,1 1 1 1 I 29 , 3,2,1 I1* * _

10_, 3.0.5 30 a 3

11 1 13,016 1 31 '1 3Z I I I
_2_ O 7 ___LLL. 3 ,21 1/ , ,

13 , 3,0,8 33 1 13218 ,3'Z,7 1 1 L - I I I I

14 3 0.L1_0 .1 11 11* 34 1 3219 1I I
15 3 . 1 1 35 .. 3,3,011 1 1 1 , I I

16 ,3,1,1 1 1 36 , 13,311 1 I 1 1_1_. 1. 1 1

Id1 ~ 3 ,, 1 1 1 1__1 1 37 k3l3i3 I I I i- I I i i

1, ~114 It, I- 398 .3.3.4.-1E 1.31 , , , , , 0 -131351
S 20 j3 5 I ii i ,01 40 .iL s~ ~

ly,10 SECOND TERM IN THE INCREMENTAL LOAD EQUATION ay = Ay, + AYll (-1.0).

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M5 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-4.1 Prepared by
STANDARD DATA INPUT 1 Date

69 70 ?1 73 77 s0

,15001 6.PA] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A Aa CASK PRO 0

QUAN LOC tj VALUE tlE QUAN LOC ti VALUE +1 E
-- --- -- --.... .. L fi iTi! iTTTr iiT i ! .. ... ..... ... .

Segm 1 3.3.6 Segm 21 3,5,6 1, , , , 10,
_3,37 111,51 1 1 1 1 A i0,a 22 . 3,.7 18,8 3 , ,,, i

S1 3 8 1900 1014 23 ,5,8 13,5 ,,,,,, IO','

.___._3. I.6.0,0"01 I 25 lot360 ,8,,I ,,, J0'zl
. 4,0 118 0 - I I1 0l 25 1 1316101 19181,31 1 11 -014

____ 3,4.1 f 1 1 1 1 26 1 I36 1 13' . or3.4. 27 , 3,6,21 18 0 11 1 to,l
,3422* 27 . ,3,6,2 II,$,O,z. , I I j ,I07

.3 4.3 2I 1 13,613 1818,3, I I I , 1014

31414 L 1 I-I - I 1 29 , 13,6,4 13,5, 1 , I , ,104

10 1 3 4 ,5 II O'(0 , , 30 3A 5 I111 ,5, , , 1 , a 10,7-

11 1 13,416 190 jc 0 31 1 31, 18,6,3, 1 , I1 1.
12 1 12I P1610 0 1 32 1 131617 13,51 _1_ _ _ _ to,(*

13 J 3.4,8 II 8 .0.(-, . . . 33 1 .3,48 1 1 I I I

1 1 1314,9 14,512, 1 1 - 1 101 3' 4 . 1 3.L ,9 I , ,
i 15_ .0, 9.o let A If 05 35 1 3,7,0 1

1A 1 13,512 1____ 4____ 1 1 1 1 3 . j 13172 1 1 1 1 I__ _ _ 1 _.____ I_. 37 , ,3,?,g I , , , , *,, I

14 35, I 38 1 13,713 I , ,,1, 1 •11 1
1 *. 4 __39 3 , 1 , , , , 1 ,

' Z 40 ,3,7,5 ,,, , ,,, 1

No E n AT hy a 0 FOR THE FIRST TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
En INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 7 TO 9, OR 13 TO 15.

121



FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of_
FORTRAN DATA LOAD SHEET 111-4.2 Prepared by
STANDARD DATA INPUT I Date

69 7017 73 77 sO

15 oO 6 AKEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A A CASE POo 0

QUAN LOC tI VALUE i E QUAN LOC tj VALUE tI E

Segm 1, 3,7,6 Segm 21 ,,3,9,6 69 I,6 , I0, z

,, 7 1,',,5 I0,Z 22 1 ,3,97 , Z . . . ... , 1,
3,7,8 I0 IO 23 , 14, , * * , I0,3

1 731,9 1541 .... I. IOlZ 24 1 ,3,919 11,8,i ,8, 1 1 , 0,2

_,_3,8,0 It,8,'0,81 , 1 1_11 25 1,4,010 IZ -1  , I I I
d - 3,811 1 1 1 1 1 1 1 1 26 , ,4,0,1 14 . . I a 1 , 1613 3

.3,8,Z I I 27 , ,4t0,2 I1,8,,1 , ,,, 10Z

._3,83 I I 28 1 14,013 12, 1 1 11 1013

13 8 t4  I I I I I I I 29 , 40,4 14, 1 1 , 1 1 3

1 0 Il, ,, , ,. 5 l1  30 , 40,5 lIl ,Z , ,,  loz

11 1 13,8,6 II , 1 1 O11 1 31 6 ,Z, , , 1 103
12 i 13i 8i7  15Mi, i i i i i i I 0 . 32 1 14,0 7  4 , 1 1 1 1 1 I03
13 , .3,8,8 1 I,8,9, . .I 33 , ,4,0,8 1 1 1 1 1 , 1__ 1 1 I,
14 , ,3,8,9 I915, , , 1 , I , _lO2 34 , 4 ,0. 9  I 1 f I I I I I I

15 , ,3 , I15 I a - I A 0 If , 35 , 4,1,0 , , , , , , I

I1 , 3,9,1 I(,8,9,8 , , , , I012. 36 , 14,111 I , I I , I a i 1

1 ,3 , ,I, I , 38 , ,4,l,4 1 , I

1 3 L~ 
9 1 i ?-1 1I I 3II-I I I . I 1_ 

__ 37 
I 14 11 , 1 1. ,.1 1

I ,39,s I,3 ,1, , i i, i 40 I,I , 14,,

N02- En AT Ay FOR THE SECOND TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
zn INPUT. ENTER N02 - 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 7 TO 9, OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-4.3 Prepared by
STANDARD DATA INPUT 1 Date

61 70 73 77 so

15,100 1 6PPA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A 4 CASE PROG

QUAN LOC +1 VALUE tl E QUAN LOC tl VALUE tj E
..........::...*..

Segm 1_.A1L I .... Segm 21 43,6 I I
2 I ..... . 22 4, 3,7 I 0.0

._,4,1, ,s i 3, I03 23 10, I , I

_ ,4 ,1,9 1 . , , 3 , .I . 24 I 141319 1 1 1 1 1 1
______ ,4,2D I , , I... '25 ,44, Is, lO

4u212 111 1 1 I F 1 I4,4,

, 4,21 1 1 1 1 1 1 26 1 141411 I ,,,

...._ , .4 .2 .3 1 i , , , i 28 14,413 I 1 1 I I I I I 0 10

91 1,4,24 1 ,2 4,44 1 0 1 1 1 , 1 1
10 , 4,2,5 I , , , , , . 30 , 14,4,5 I I

I1 L ,2_6 I0, ,, I I I I I 1 100 31 , .4,4,6 I00

12 127 1 1 1 1 1 1 1 1 1 1 32 14,4 I I I ,I I

13 I .I4 1 37 .44,,8- I 3 1 1 1 1 I

2 i 1113 -jjA 0 v -i~

14 n A4,2,9 101 FO THE I TR 010 34 , 44T9 SI n INU I .
15 3 0 I THR 3D5 T I4,5E0R IS1NOTUS

1 14 ,311 1 1 , , , 1 1 1 1 1 36 , ,4,511 1 , 1 , , ,1 ! I
171 1 ,4 1312. 1 1 1 1 1 1 , I 37 1 14,512 1 , , 1

1 f 34, 3,3 , I I I I I 1 4 8 i , 5,31 l , L , i ,
9 , ,4 ,314 , 1 1, 1 1 1 1 , 39 , 4,5,4 I , , , , , ,

_ 0 4,3,.5 1 , ,,, , , , , I 1 40o , 4,5, 5 , , , , , I

No3 E In AT Ay =0 FOR THE THIRD TERM OF GENERAL EQUATION SPECTRUM En INPUT.
ENTER No03 =0 IF THIRD TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-5.1 Prepared by
STANDARD DATA INPUT 1 Date

I9 1oi 73 7?7 so

S510oo 1[6.p A] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
SI CASE PROG

QUAN LOC t1 VALUE +1 E QUAN LOC t- VALUE tj E

Segm 1 , 4,5, ! , , , , , , , 4 I,, Segm 21 p ,4,7,6 I * , , , a , ,

.4.5.7j~ m ii* 22_ 4771 _0_

3 4 ,5 ,8 101,0 , , I l 2 3 , 7,8 1 , . I

4_ ,,4,5,9I, ,,,.. 24 1 ,4 17 9  I ii
4,6 I , , , , I 25 14,810 I , , , , , 1 0
4,6 I , 26 4,8,1 , ,

1 14 16 , 113 1 , 27 141812 , , I,
, .4.6.3 . I 1 28 A, 3 1, 00

1 1 1 1 , 1 1 1 j 29 1411%4 i ,

10 , .4.6,5 I , . I I 30 4, 8 5 I , I I I ,

11 , 1416,( _ 1 , 171 1 1 1 1 100 31 4,86 11,3,_ ,_, ,, 10

12 1 A 16 i i i i g 32. 1 48 I -L-
13 4,6 ....... 33 .4,8i8, ,,

14 * ,4 6,9 ll,-5,Z, , , , , 34 4,8,9 ,
15 4 ,4 70 I. ..1 1 ,, 1 35 , 4,9,0 l ,

'1 1 1 1 1 1 36 .4, 9,1 1
1A 1 14,712 1 1 , , 1 1 1 1 ,1__ _ 37 ,__ L 91 1 , I , ,I l ,

i 1 14,71311Z I I t 38 1 4,913. 1 1 1 1 g

21 1417 1,1 5.3 I15 I 4,7,4 I I 39 494,

2( , 4 , I , ,,,, , , l , j 40 , ,49, , , , , , I,

CYa RMS OF Ay IN THE FIRST TERM OF THE SPECTRUM GENERAL EQUATION.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-5.2 Prepared by_
STANDARD DATA INPUT 1 Date

69 70 71 73 77 s0

I sloxool1 6.PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
4 I CASE PROG

QUAN LOC t+ VALUE +1 E QUAN LOC tj VALUE t E

________CAY2 I%-_____

................ ............... ... A ..... u...Y : ii :iii i i ... .

Segm , ,4,9.6 I . ,, I, Segm 21 , 5,1,6

4 , , ,9,7 I , , , , , , 22 ., 5,1' I5I, , ',7 .... Iqo
3 , .4.9,8 II, ,14, 1 . , , lo. 23 ,1 I . , , I

.4,9.9 I 24,, , , , , , I LI 24 1 1 III 1

,_,_,o,o I , , , 25 1 15,20 II,8,z , , , 0o
.50, 1 I , , , , , I , 26 5 , I ,

5,0,2.. I , , , , , I , 27 1 15,2121 I 1 1 1 1 , , , I. .5.0.3 I 28 1,512,3 1I,A Z,7, , , 10,0

1- 1 10 4,, I , 29 . 5 1I,4
101 , 5,o I,,,,,,, 30 5,2,5

11 , ,5,06 1I, I , , I0,0 31 , 5,2.6 I10,0I7, ,
12 1 ,5 0oI7 I i i i 1 32 1 i5j47 i i i I I I I I .
13 , .5 ,o ,8 I, , , . I I 33 i 151,-18, I , , , 1 1 , , 1 I

14 , ,5,09 II, , , , , 1010  34 , 5,2 ,9 _1_,_,_,_,_,_,,,_ I,
15 , ,5,1, . . I..... 35 . ,5,3,0 I , , ,
1i ,5,1 1 , , , , 36 , 5,3,1 I
IA !5,I,Z I I_________I_ I_ 15 11 37 , 15,3,2 I 1 , 1 1 1 1

Id i i5ili3 .i i I I I I I I 38 -- -1 51313 1 1 I I i
1 6 iSi1i4 1.1 II 1114 39 , ,3,1i3. 4 I I I I I I

2j I 15 1115 I1 .I A I I ii I I

AY2 - RMS OF Ay IN THE SECOND TERM OF THE SPECTRUM GENERAL EQUATION. ENTER
OAY2 * OAYJIF SECOND TERM IS NOT USED.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-5.3 Prepared by__
STANDARD DATA INPUT i Date

69 ?0 71 73 77 so

Isloo o 6.PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
It it CASE PROG .... _ _ _1_E_-

QUAN LOC ti VALUE tl E QUAN LOC ti VALUE tj E

Segm ,, , , , ,22 1 .5, 36 ,,,,e25,5, 3,7! 22 5 ,5,7a io

,5.3.8 II,0, , lo 0O 23 , , , ,

5 , ,5 3,9 , 24 , 24 1i 1 1 1 , ,
. 15,410 1 , , , , , , 1 1, 25 1 15,610 11, 1 1 1 , , , 1 0,

__ ,_ ,5.4,1 I ,,,,,, 26 , 5,6,1 I , , 1 1 I ,
7 5,4,2 27_ 1 1516,2 1 1 1 1 1 1 1 1 , 1 1

5,4,3 I ........ i 8 27 15613 11, I I I I l I 010

91 1 65141j I I I_, L I I , I 1 29 1 151614 1 1 1 1 1 1 1 ,1 1
I01 , ,5,4,5 --l , I . , , 1 30 , 15,615 1 1 1 1 ,1,,_

11 1 i5i4k, ii6 i, , , , i i i I0,0 31 1 15,616 11, 1 1 1 , ,, 1I 010

.12- , 5 417 I , , , , , , I i32 1 15,617 1 1 1 1 1 _ , , I I ,

13 , ,15,4,18 I , . .. . 33 , 15,6,8 , 1 1 1 1 , , ,1 1 ,

14 , ,5,4,9 II, , ,to,, , , 34 , j5,(:9 I , , , , , , , , I _
15 5 55 0 1 1 , , I ,35 _ , 5,7 0 1 , , , , , ,

16 1 15,511 1 1 , , I I I 36 , ,5,7,1 1 1 1 1 1 , , , 1
171 1 15,512 1 1 1, 1 1 1 1 1 37 .517iZ ,1 1 , , 1 , ,

1 , ,5,513 1 1 1, 1 1 1 1 1 38 t 15,713 1 , , 1 1 1 1 , 1 1 1

1 5,5,j4 , 1 1 1 1 1 1 1 1 1 39 , 1 151714 1 1 , 1 1 1 1 1 a

2d , 5,5,5 1 , , , , I I , ,I t I 40 . . ,5,7,15 1 1 , 1 1 , ,1 1 I ,

CFAY 3 = RMS OF Ay IN THE THIRD TERM OF THE SPECTRUM 
GENERAL EQUATION. ENTER

CFAy 3 = 'AY1 IF THIRD TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-..._of
FORTRAN DATA LOAD SHEET 111-9 Prepared by
STANDARD DATA INPUT I Date

I o. [0 KIEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a i CA$C

QJAN LOC tl VALUE .I E QUAN LOC ± VALUE t! E

FSeM 1. .1,5,9,3 ,,li Segm 21 1,6,1,3 I A .. . . I

- ,*5 , ,, . .. 22. J 4,6,1, 11, . . .. . , 1,
"5 III -S 9 W1il 23 1 ,6,15 11, I3,!

.. 5,19, 24 h6 Il 1 1 1 1 i i i II

..J..1.S.L9,6.2 il1 6i... j.li7 251 1 1 ! I. 1,6 1 i 1 0

I .I . 26 1,6,1, I , ,

,1,5.9.9 I , , , , , , I 27 1,6,1,9 I , ,

2.9.. , , , L z .29 ,l,6,Z,! II, , , , , , , , i10 I
j j 16 Qi. 29 . , 116fz , tl 10

1 ,i6,o ,2 , , , .. . 30 ,1,6,2,2 , , , , I

11 ,1,6,0,3 II 1 1 1 1 1 1 !oll 31 ,1,6121 11, 3 I I , I I ,, _clI

11 12 16i0, 1'[ 1, 1 1 1 , I I 1 lO11 32 1 h61,i 4 IIl  I I I I I' I 0,I
1- .1,6.0.5 , I I , 33 .,6(,11 1 , , , , , , I .

14 ,1,6,0,6 1 1, loll I  34 ,1lt6,2o 6, 1 1 f a , I
1! ,1,6,0,7 lit h I I I I f I.O,il 35 ,1,6,Z,? I , , , , , ,, ,
1 160;8 1, 36 ,1628

171 1 I t!6t 0dL i i i i i j 1 I 1,6,11 I I

I I 11611O , i t i j i 1L 38 p1,6,310 I , , ,, , I ,
1 , ,6,1,1 1 , . I I 39 1.6,3,1 I . , . . , 1-16

B E116 11.!2j1,,, 1 1 , 1 1 1 40 ,11,6,3,12 1 , , , 1 ,,1 1 I__

A * GUST RESPONSE FACTOR -cray/au. A CONSTANT IN THE GUST EQUATION SPECTRUM
INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 a 9.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET V-1.1 Prepared by
STANDARD DATA INPUT I Date

69 7O 7 73 77

I 'sl gopj KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG

QUAN LOC VALUE tIE QUAN LOC ti VALUE tI E

DATA 1 ...... _________________________ ... -

MAX 4-~ 1 -, 5Z4--4 10

lop ,87 0ly 118 51 1, , , , , , , , ,1,87,Z 1 I I

1 8,5o9 11, , 1 1 1 Ill8,715 It,1, , ) I

4 11,816jo I , II I I i 1 ,11,8171,6 I ,31 1 1, 1 1,1 1 117
5 11,81611 I 1 , , 1 1 1 , s 111i 81717 , 1 1 1 1 1 , 1 1
Ar 111816,2 1 1 1 1 1, 1 1 1 6 1 1,817,81 I t i I ,
7 ,]. 8,6 , I Ii,7,].,8,7.9, I I

i I I_ _ I -- I i

,18,6,4+ I , , , ,1,8 , ,8,8,0 I , , , I
. 1 8 I , I ,

10 ,1__86,6 Il,_ ,,__ ,_I_,_o ,1,8,8,2 I , ,, -5--
11 1 I , , , l , , 1 I 8 11, -- 1I &12 1 18,68 I I ,12 ,1_,8,8,4 , ,_,_ , ,, , I ,

13 11816 !9 1 1 1 1 1,. 13 il18t8i5 i I , I
14 J1 8,7,0 1 ,1,1,, , , .8,8A6- I I I I I I I
y : ,1,8,7, 1 , , , , , , I ,X s ,1,8 8'1 ,

S-N DATA TABLE 1; N = f(Y,X) = CYCLES TO FAILURE
(Y,.X)= LOADS, SEE DATA SHEET 11-5 FOR LOADS FORMATS.

NMAX - MAXIMUM N CONSIDERED FOR DAMAGE CALCULATION, CYCLES

ny a NUMBER OF Y ENTRIES, 2 < ny < 15.

n x - NUMBER OF X ENTRIES, 4 < nX < 15.

Y - S-N CURVE CONSTANT LOAD, ENTER Y VALUES IN ASCENDING ORDER.
X a S-N CURVE VARIABLE LOAD, ENTER X VALUES IN ASCENDING ORDER.

THE ABOVE VALUES AND THE CORRESPONDING N VALUES, TO BE ENTERED ON SUBSEQUENT
LOAD SHEETS, MUST BE INPUT ONLY WHEN IA AND/OR 14 = 1, 7, 13 OR 19 IS USED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 1-2 Prepared by
STANDARD DATA INPUT 1 Date

6C 70?I 73 77 s0

E51o I1 6P A KEYPUNCH: DO NOT PUNCH BLANK DATA
R n CASE PROG FIELDS.

QUAN L OC 1 VALUE ± " E

I R R 12 ,0 , 1J, 1 , , , 5 , ,

ICASE 12,0,2 1 1 1 1 1 1 1 Ed

IEND , , 1 ,,,

14 , 1 , 3  , , , , , ,

NEND 11 ,8 ,3 131 1 , , , , i I I
S U L T 1 II , , , 1 1 1f

1:, 1 , 9 1 6 I ,7 t 8 1, 7 1 , , , , 1 I O , 2 .

IRR a REFERENCE RUN NUMBER.
ICASE = CASE NUMBER.

IRR AND ICASE NEED TO BE ENTERED ONLY IF ANY OF THE OPTIONAL PRINTOUT
FLAGS IWI, IW2, IW4, IW5 - 1.

IEND = NUMBER OF SEGMENTS IN THE CASE (1 5 IEND .S 40).
14 = FLAG WHICH SPECIFIES WHETHER GAG DAMAGE IS TO BE CALCULATED.

- 0, NO.
a 1 TO 24, YES. THE NUMBER CORRESPONDS TO THE S-N DATA TABLE NUMBER TO

BE USED IN GAG DAMAGE CALCULATION.
KEND = NUMBER OF THE LAST SEGMENT TO BE USED IN THE GAG CYCLE SPECTRUM

DEFINITION. ENTER ONLY IF 14 t 0.
NEND = NUMBER OF GAG CYCLES TO BE DEFINED FROM THE INPUT SPECTRUM. ENTER ONLY

IF 14 t 0.
SULT STRUCTURAL ELEMENT ULTIMATE STATIC STRENGTH.

S - WING AREA, FT2. ENTER ONLY IF M3 = 8 OR 13 IN ANY SEGMENT.
- WING MEAN AERODYNAMIC CHORD, FT. ENTER ONLY IF M3 = 13 IN ANY SEGMENT.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page__ of
FORTRAN DATA LOAD SHEET II-1 Prepared by_
STANDARD DATA INPUT 1 Date

69 T0 71 73 77 so

ls olo07 6P,A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

A A CASE PROG

QUAN LOC +i VALUE +I E QUAN LOC ti VALUE tl E

Segm 1 ,1, I 7.3 2 XX Segm21 1,6,9, I,1,3

2 , 7 I , , ,1,3 - 22 1,6,9,4 I m . . . . . .

3 1.6 7,5 23 I. ..I . .

4 vI,617,6 1 , 24 .1:61916 I I

5 ~L1 671Y 7 11 25 116~j19171 1 1 w
_ _ I I Z%N

6 1,6,7,8 I 1 ,,9 ,I608 I , , l x
7 ,1,6,7,91I,, , , . ,, 27 ,J ,6.9,9 IAVVA ,, 3

....... ... ... I 1 1 , 9 ... I./..i.....,J...II .1811 16,8.0 I 1 1 1 1 1 1 ,1_ 28 ,i,7,0 I 1 , 1 , l , %I

1 , ,618,1 I ,3 , 1 29 ,1,7,0,1 I , , 1 1 q

10 6 I 1 , I I 13 34 ,I 7,0z I , , , . .. 13

11 6 18  I I I I I 3 1 11/V7, i112 1, 18 4.11A.1 1 32 1, ,7,0, 1 1 1 , 1. . . . 1

1 1 I 1 1 1,3 36 1708,8
17 ,1,618 19 1 ,0, 37, 1.709 .I 9 1,<

11 11 1 I

14 11,61, 1 I 139, 40 11 J, .1 1

M3 - FLAG WHICH SELECTS THE SPECTRUM CYCLE INPUT FORMAT; A VALUE (1 TO 15)
MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.

. I TO06; En TABLES 1 TO06.

-.7; GENERAL EQUATION, En - (EN e(Ay)/2(cAy)i)T. i - 1. 2, 3

. 8; GUST EQUATION, En - (EN P e- y/biA)T, i - 1. 2; A IS CALCULATED
BY THE PROGRAM FORvAIRPLA 1k.G. VERTICALGUST LOAD FACTOR.

*9; GUST EQUATION AS ABOVE; A IS DIRECTLY INPUT.

1610 TO 12; ,MAX' SMIN ' n) TABLES 1 TO 3.

*13; GUST EQUATION AS ABOVE; Kcl AND A ARE CALCULATED BY THE PROGRAM FOR

AIRPLANE C. G. VERTICAL GUST LOAD FACTOR.

14; GUST EQUATION AS ABOVE; K IS CALCULATED BY T1HE PROGRAM

FOR AIRPLANE C. G. SIDE GUST LOAD FACTOR.

15; GUST EQUATION AS ABOVE; X IS CALCULATED BY THE PROGRAM
FOR VERTICAL TAIL SIDE LOAD.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-1.2 Prepared by
STANDARD DATA INPUT 1 Date

69 T0 71 73 77 s0

ll"51H l1 6P.A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R I CASE PROG

QUAN LOC t+ VALUE tl E QUAN LOC t- VALUE t1 E
F.. ..... :..:.:..:. F...._____ _ .................
Se,m 17 j ;:- :4.73 __

FSegm 1 ,3,4, 7_8_,-, __,,r 10,i Segm 21 3, 918,z , , , , I4
2 3,4,79 lO,4,3, 3 , , I 23,4,9,9 ,z,7, ,, , I
3,,4,8,0 ,4,, , , , , I 23 ,3,5,0,0 18477,7 ,4 ,3,4, 8,1 118,0,14,5,, , , I 24 1315p, 1 1 , 8 -7,7, ' I I I I

.3,4,82 18,1,5, 25 3502 I 3 5 2 I
_3,4 8,3 I 1 , , , I 26 ,3,5,0,3 I 1 , I I I

1 31 ,4 ' I , , 27 1315,0,4 I I I I ' , I
3,4,851 I i 28 7315P15 1 1,

_ _, _ _ _,8 1 I I I I _ _, , 2 9 ,3 5 0O 6 , ' , , I _

10 .3,4,8.7 I, , 30 3,5,0,7 , I

11 , 3 488 1 , 31 ,3,5,0,8 I I_ _ _II -JL I _ _

12 13,41819 161411,5, 1 1 1 I 32 1315 019 18 8['/I17 1 , I I_ _
13 .34. 88Z8, 1882I 33 3,5,1,0 18,9i ,o, 0 , , _14 ,3 , 18,,9,8 I - 34 ,3,5, 1,1-1ra ;7 , I

15 -,3,4l9, I8,8 ,Z .8.,,, , I 35 , I ,, , , , , ,,, I.1lf 3,4,9,3 36 5135 11 , , , I

1A 1314194 I 37 3,51, 1 ' ' I
14 13,41915 I .., ..., , - 38 ,3,5,115 , ,
1 .3,4,9,6 , I 39, 35,.,6 , , , , I6

L 2 , l , , , 40 351 , , ,

F a A MULTIPLICATION FACTOR IN THE CYCLIC LOAD EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN Li = 1.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-1.3 Prepared by
STANDARD DATA INPUT 1 Date

69 7071 73 77 s0

li 0011 6,P,A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
X a CASE P"OG_

QUAN LOC ±J VALUE t1 E QUAN LOC t- VALUE E

Segm '  , 3,5,9,8 , , , , , 0I,0 Segm21- 3,6,18 (.Z.5. om

.3.5,9.9 1413, , . . I 23 .361-II.. .5, loq

_____ ,3,6,0,0_ 1_,i,_ ,___ ,__,_, I0,f 25 ,31,Z,o--I2,,', , . ,
.3,6,031 1.1. , , 26 ,3,6,Z,o 1,431 11,, " ,

1 .3.6.0,2 -11 ,'1,1,61 1 1 , , 41 L 25 13112 z 1239 1

13,6 0,3 4 ... , 27,, , , 13 6 12 2 1 1

.,6.0,5 I 28 Z 132 1 1 1 1 1 1
_ ,3,6,016 1 . . . ... I 1 29 13,6 12 13 , 2 1 1 1 1

1 3,6,0 .7 1 ' , , , , I 1 301 .- 2 I
11 ,3,6,0, l  .... , . , I 31 3,6,28-Z,51 r I I , I ,

1 ,3,6,0,9 l11,1,, , ,, I 32 ,3,6,29-I12,5(.1,, , ,,, 3

1 ,6,, I ,36,310 "3,8,os,, ,, 10.4

14 13,6 11,1I- 42.0, . 1J I 34 3,6131 101 1 1I 100
15 .3,6,1,2-jIZ,0 , I 35 13,6,3 __

16 ,3 16, 1,3-I1,16 Z151 I I I 36 I3,6,3,3 I I

17 131 6 ,11 4  I __,_ , 1 37 ,3,6,3,4 I a I I , I ,
1 3 13 61115 1, , , , , 38 1j3,61315 1 1 1 1111 11
1 3,6111 t ,,,I I 1 1 39 31636 1 .1 1 1 _a

2j 13,6,1,7rl ,, l,,, Io,i 40 A I .

P = A CONSTANT IN THE CYCLE LOADS EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN IW3 - 1.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-_of__-- _FORTRAN DATA LOAD SHEET 111-1.4 Prepared by
STANDARD DATA INPUT 1 Date_____

69 7O?I1 73 7700o

~ gKEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
AR 0CASE PROG

QUAM LOC tI VALUE tl E QUAM LOC ~I VALUE tl E
N ..........

4 *117,1z 23 , 24 ~ 8,1,5 .2,4 1

7 1 79 14 11811__10I
S.. 71 11 I ...I.I.I.I.11.I)2I8 25_ Ili &L7 Iii

6 .1.7,9.8 J 29 --48 , §1 I 8
8 128 , i & 2.0 -I I A

10118112 1 f II le30 J.8 2 21 1^A

14 A 181063 34 1826 1____
- II I 11?35 -,118,2.3

12 1 181014 1 10 1 36 ih&h42~ I
17 ,11 8,015 1_______1_.0_1

isj 11.8. 1.7 __A,__ 38 J 127 _ I I_ I____I_I

20 1812. 40 -38 18&30 , ''Im

OR 12.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_ of

FORTRAN DATA LOAD SHEET 111-1.5 Prepared by_

STANDARD DATA INPUT 1 Date

69 7071 73 77 sO

i,5lo0 p 6 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

R R CASE PROG

QUA1N LOC t_I VALUE tI E QUAN LOC tl VALUE tI E
....LL................ ~iL

Segm 1, ,5,7.6 11.1,1,2, , , 101 Segm 21 , IO,  , , , , , 100

.5, , 77 I1 5,4'41 , , 0 IO1 22 , 5,9,7 I2,5.42 , , , 0 I0,
.. ,5,7,8 10,1t33H ,, I 2 , 15,9,8 -5IL 4,-7 .... _ 0

_ , 5,7,9 1013,,4 .. . I0 10 24 1 15,919 IZ,8141, 1 1 1 O,q
, 5.810 IZ ,l, , 3 ,6 , I , 25 1 ,6, 0o loll 16 ,(. 5181 ,, 11 .0

,81 I1112 , ,04 26 , 6,0, _I0,1_,_,, 0
4- '- --L - 10 1

, ,5,8,2 1 ,,0,q,3, 10,G 27 , ,6,0,Z I , ,7,8 1 ,1 , 10

,583 11."8.Z 4.. I, 28 , ,610L3 0j Zi_t  3 1. 1 1 100

_ 15184 IZ__7_20,91(1 1 , 1015 29 _ _6,o,4 1 It- I I 10,0

1 ,5,8. 5*i.q,4,8, 10l5 30, 16,0,5 I1 I,G b L&I I104
1 1,5,816 1310 01,1q8,?I  I I C)l0  31 , 66 Io 3, i 'l I I I lop

12 1 ,5,817 13, ,4l,LI , , , 1010 32 , ,6,17 10,1 1!,32 , 1 , , 0
13 588 11 9 ,,8.0 . 10,6 33 , ,6,08 II,l,1, ,zi I I 10'

14 , 5,8,9 Iq ,,, , , , , ,0 34 , 161 .1

15 , 5.9.0 I ,q,g,z1, , , , 10,0 35 611 I , , , , ,,

.4L ,,, 10,5 37 ,_,_____I__,_,______

1 , 15,9,1 1161,,, ,_1 ,, . .1 0 53111

1 , 15,9,3 I,2,,, J, , , 1015 38 , 611 I3 ,, ,,, i1

1 t , 1 A,L 114 1,i, ,Z,o, i , I, 39 , ,6,14 I . , , ,

__ _ _ 144 16__ __ __11__

20 , 15,9s5 i ll , 8, , 1 1 1 1 40 , ,6,1 ,5 I

T - SPECTRUM, in, MULTIPLICATION FACTOR.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT 

FOR

SEGMENTS WITH M3 = 10, 11, OR 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-2.1 Prep&red by
STANDARD DATA INPUT I Date

9 ?0il 73 7? s0

1t5'00 i16 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
It R CASE P00

QUAN LOC +1 VALUE -T E QUAN LOC VALUE + E

TTABLE I

I 146 lit 100 1.4.J..LJ. 1114,o,,

21 4.78 1 21 7.21o

___ ,._4 II, ,. , _____ 1L....4' o **
3 re s.4 81323

-- 3~ __3

, , , ,s,L5J 17, , , . . . .__

__._ . 1 . 50 5 1 1_ , , ,8, 1l o15 13 20

7 1 11 , , . 77__
... . I5. P8 ,, 100 8 .7.8

a_,. L ' .5,. A 11 .] [o l.9 7.

___.2..........................._ __, ,,8,

.. 5,6 12 11_ 170 ,,,, ,& . 1_1ZO

17 , 1 1 162 I_ __ I I I

_ ..... .... _L.&kA5 I3. 2___ _ __1_ __2

._ . 11 a 84 I........

a ,9,8171 1111

INPUT SPECTRUM y - n TABLE NO. 1.
A MAXIMUM OF 25 VALUES MAY BE ENTERED. AT LEAST TWO VALUES MUST BE ENTERED.

Iy VALUES MUST BE ENTERED ONLY IF M5 = 1 IS USED.
Zn VALUES MUST BE ENTERED ONLY IF M3 1 IS USED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-2.2 Prepar-e by
STANDARD DATA INPUT 1 Date

69 ?O ?1 73 77 s0

0, 1 Lo 6 P, A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A A CASE PROG

QUAN LOC +1 VALUE +l E QUAN LOC +1 VALUE lE
Ay.....I

TABLE ...... ......... T A Q L E 2_

1 I;, 1 _ 1j 96  1 ,o , Ioq
2. 12.3,2 , , , , , , , , ,, , , 20,1 73 , 2,,3,3 15., , .. ,.I 3 .98 17,.5o IA1 3

6 1 1 31 1 1 1 1 1 1t I _ I _ 10 3
57 12 ,1,315 ,11 1 1 1 1, 5, 1 1,00 ,1 _ 11 _ I , 1, 10,3
6 1 1, 3, 18 1 , , , , 1 , A 1 6 , ., , , , , , , , . 107 , 2.,3,7 10P,,, , , I ,, ,1,0.2 13, ,, , , lAo
8 , 2 ,,3.,8 [!. . . . , I ,l8 .1,0,3 101,. . . , IO..... 2, 9, 8 , ,1, 0,4 I , ,,,, , !0

lo Z,ffo 0 .1.0111 ,!41 1 ,__,_,10 -I m..6

1 1 1214 1I, , 13 , 1,0,8 I I I I I

14 4.4. 414 1 ,,,,,9, , , 1 ,1 0 , , 1 , , I
5 ,Z4 I ...... .. , 1 , , ,1,0 I . .1. .1i .

17j 2,4 17I.I 1 I

19__ 1141 mm .1.1,

20 , , 510 I C I I l 1,1,3 I 5 , I
191 21 ,Z 4 9 ! . . . . I ,. .1,1.6

23 , ,2,5,3. I , A,, , , •2 , .1.I15 I 1,, , , , , I
, , , .1.....L..J...L. I , . . . . I , 2m,3 ] 6 I . . . . . ,

--- a11 I 2 1 ll 1 1 1 , I I I I2s . ,z 5, m I , , m , 2" m ,1,2,O I , , , , £ , , , I 1

INPUT SPECTRUM Ay- En TABLE NO. 2.
A MAXIMUM OF 25 VALUES MAY BE ENTERED. AT LEAST TWO VALUES MUST BE ENTERED.
Ay VALUES MUST BE ENTERED ONLY IF M5 = 2 IS USED.
zn VALUES MUST BE ENTERED ONLY IF M3 = 2 IS USED.
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FORTRAN DATA LOAD SHEET 111-4.1 Prepared by______
STANDARD DATA INPUT I Date

9 TOil ?3 77 sO

Ii5 116pA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
I I CASE PROG

QUAN LOC t1 VALUE 1l E QUAN LOC t1 VALUE t1 E

.4....±~~~..... .. ....i. ...L . J..Segm 1 , 3,3,15 .. . Segm 21 . 3.5,6 , , , ,,,., I,

S 3,3, I..... , 22 .,5,.7 I/, . , B ,
, I,8 1 1. ... , lIp 23 , ,3 ,5,8 1 . ,;; I0,

3 9 1I A . .. liAA S 21 1,9 1 1 1 , , 1 , ,

1__ 111 125 360 111aIIIA-4--

314,o 1 IB I 26 I 17 3,6,2B B IE 3_ 4. I28t 1 136 I10 1 1 j iI i t i i 1 0 I

91 , 3,4,4 , 29 , 3,6,14 11,7, , , 1, 1 1 1,01 0 3,4,2 I ! , , , , , , 27 ,3,6,5 I , , _ , I I I a I
, , I ........46.1 zt7l.II I 1021 ,36 3 1 /a I I 1 04

______ ,3 ,4m4 , , i ,, i a , , , a a 29 , ,3,6,4 lit"/, a a a a a a O

11 , 3,4,16 -76 j_1 ,_,__ _,__, I0,

17 A ,3,471,,, 5,l 3.7 l 3,1O,,
1 , 1 .. ..1 1 1 1 1 3 1 33171 i i i i i i jI1 ,3,49 I/fB B B, ,__,, _O 34 , 3,L.I, ,, ,,

I , ,3,5140 1,11 1 , 11 , 1 O, 35 , I B B

1 , ,3 ;5 ,1  I , , , B , , , I ,.~.... 36 , ,3,7,1 I a a , B , I ,

1 tS I a ai ta a , a 37 , B3,7,Z I a B , , a,,, n
1 , a3a5a3  I a a a a a a 38 ..j B,3 ,7,3  a B B a a

1 354 I I 374 I I
2( 131515 . . . i B . B . 40 B 3.7.5 iI i.

No E n AT Ay - 0 FOR THE FIRST TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
in INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 7 TO 9, OR 13T0 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-4.2 Prepared by
STANDARD DATA INPUT I Date

t9 T0 ?1 73 77 s0

,so I 6 PA] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a I CASE Pmo0

QUAN LOC t+ VALUE tl E QUAN LOC t VALUE .i E

Segm , 13,76, , Segm 21 3,9 I , , , , , ,

_ , 3.77 , 22 _j9' I3 10,
, 3I7. 23 , 3,9,8 14,5, . . ... 1

_ 7, ,.0,-11 24 1 13 919 i 1 a a I
=.L..~._=3,Z.. 2  5 , ,4,0,0£ ,II, ,24,13919 ,,

__1318__ 1 11 11 1 I 1 1L 25 1 411 101 1 10c

! 3 1111 26 ,4,0,1,
.8 2 ,2 I I I I,2 I* ' ' L.. 27 4,0,Z I I

.3.8.3 28 1 14j013 10, 1 1 1 1 1 1 1 101

_ 1 3,8 4 I I I I I I i 1 29 , ,4,0,4 1415, 1 1 11 1013
10 , 3 8A I I i 1 30 ,4,0,5 I , i a I I

11 t3816 1215 1  , 3 31 ,4,016 0, 1 00
______ ____________________ ______ _ I I 10

12 1 1 _87 S. i. i i i i_ _Z 32 14,017 14 , , ,101 3
13 . . 33 , 4,o%8 I I , I I
14 1 3.. 3 II8 l 1L1 34 , 4,09 I I ,

1 3,97P IGX, I 0 1Z 3 1 3 4110

I1 1319. _ I._ I I_1_1 1_1_1_1 37 , 14,112 1 1 , 1 1 1, , 1,
14 1 3,913 I III I I 1 38 1 14 13 1 1 1 1 I
1N 3 19,4 11 11111 1 39 , ,4,1,4 I a I I a I

2 ,349,5 401 4 1 1 1 l,, , I

N02 a in AT Ay FOR THE SECOND TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
En INPUT. ENTER N0 2 a 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 a 7 TO 9, OR 13 TO 15.
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FORTRAN DATA LOAD SHEET 111-6.2 Prepared by
STANDARD DATA INPUT 1 Date

69 O 7To 73 77 s0

,51q , I1 6p,A] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
0 * CASE PROG

QUAN LOC +1 VALUE 1 QUAN LOC t VALUE +t Em. .. . .. . .. .. .. .

Segm 1 6 I . , , 6, Ib Segm 21 , .6.7,6 14.35 , , , I

6,5.7 I",iS, , , I 22 6,7.7 J
, .6.5.8 I . , . , . 23 . ,6,7.8 I , , . ,
, 6 .5.9 I,, . .. . 24 , 1679 l4,,5, ,,i, i L

., ,6,6.0 If,4,Z, l i i , I I0 25 .6,8,0 I 1 1 , , , , , II

.6,6,1 141413, I 26 1 ,6,811 1 , , , I I I
_6,6, -l2, , 27 1 16,812 16,S '7 , ,, I I_ 1__ __

6 I6 1 .z I 28 t 161813 1 -1.; 1
6 6 414 18,,8,7, 29 1 16,814 -1 , 1 1 1 11 11

.0 6.6.,5 1"3,.2 , . ._ a ,a 1 l 30 i 6,8,5 16, 7 , ,, , 1l

II I 1 16 1 6 1 1 1 ..... .. 31 , ,6 ,8,6 , . .l i
1 i j6-6i7 I I I I I I I 1 32 1 1687 I r i

1_ ,_66.81 1l7,l7, 33 -.6,88 t I I I
14 ., , ,6. 1l, . , 34 , ,6,8,9 ,
15 .6.7.01 1 , ,, ,1, 35 , 6. 0 , , , , , , I

1 6 67 l',07, , 1 I 37 , ,6,9,z ,II18 6 , 7,3 16,51., , , 38 1 1,6j94 3. 1 , ,
19 ,.47,41 14,1,1, , , 1 , , 39 , 6,9,4t , , , , ,,

2d 1 161'7,1 1(,131511 a I _J _, a l I L - 40 , ,6,915 _ J , A j-1 I I ,

m •WING LIFT CURVE SLOPE PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 8, OR 13.
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FORTRAN DATA LOAD SHEET 111-6.3 Prepared by
STANDARD DATA INPUT I Date

69 70 71 73 77 0O

[,j5 jlJ 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A m CASE PUOGto

QUAN LOC tl VALUE tl E QUAN LOC t VALUE ti E

Ve Ve -I__ ._ ,

Segm 1 6,9,.6 Segm 21 .,7,1,6 IZ1S,O, ,,, 103

.. L 101 3 22 . ,7 I , , , , ,

. 6. 9 . 8  23 , ,7,1,8 I . . . . . . I
_ 6,9,9 24. 7 117,19 11,6,5, 1 1 ,, , 10.13

.7.0.0 12A 1,5, , 103 25 ,7,z01 I ,
_ L7_o, I Z,7, 1 26 , ,7,L,1 2 I , , I I

17, 10, Z 12,..4 I _27 ,7,2,2 1113;51 ,, , 1 3

8 7,0,3 12,4I 28 f1713 LRii 4i 28 1721

_ 1 ,17,014 IZ 51 31 I I 1 29 1 17,214 1 _ _ 1 1 1 ,,1 1, 1
10 7_,._o5 Iz013 30 , .7,2,5 It1,0,S , , I, sO 11,3z

12L 1 _ 71.7 1 1 1 1_1 -1-- 1 32 i 7i 17 1 1 1 1 1 1 1 I

13 .7,0. 12,.5 103 33 ,7,Z,8 I , .,

14 .7 0 91 11 34. 17,219I ,

15 7j . 35 ,7,3,0

16 1 1 J iL 36Z L7,3iI I ,, ,,, ,,
17 1I j___ 17 J 123, 1 15 A i i i i 1 37 7,3,2

1___ 0 l13 1 1 - 38 1,,713,3 1 1 1 1 1 1 1-

1 t il 4 , A,, "'. -I 39 . 7,3,4 1 , , . , ,

2d _ 7 11.51,, IO 34, f 7,3,5 0.1 17 , , 1 1 1 I ,

Ve  =AIRPLANE SPEED, (EQUIVALENT AIRSPEED), KNOTS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 8 OR 13.
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FORTRAN DATA LOAD SHEET 111-6.4 Prepared by
STANDARD DATA INPUT 1 Date

6S T0 1 ?3 77 s0

LI Ao ,l1 6.P,A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R ft CASE PROG

QUAN LOC tj VALUE tl E QUAN LOC tj VALUE tj E

Segm i 13 6 Seg 1 , ).,S,, Z.,$,3. .. 1,,, ,36 , , *, , , ~ Segm 211 , ,? ,S ,6Z13 ,,I(

, 7,3.7 II,,6,60,Z,1, a 1 I0, 22 , ,7,5,7 1 , , , , ,, , I,
,38 I ,,,, ,, 23 , , , , , , ,

,.,7 ,i I, ,,, , , ,. I.9 24 1 i7,5,9 IJ,0124i13 , iO,
, , ,, lo, 25 ,7 ,6; 0 I , , , p 1
, 7 4 .1 . .L. I , , , , I _ 26 , ,7,6,1 1 , , , , ,1, ,

17 ,Z I, ,, I 27 1 17 16 12 1Ijs 6 12, i ,1 Io,f , ,7,4.3 I . . ,, 28 1 17,613 1 * I
g ' , I , , , , j , I .6 29 , ,7,64 I , , ,, I,

1 C ,7,45 1.43,1O, , , I1 30 l7,6,5 I ,S2,113, ,31 1,(
11 1 7 t,6 I ,, p , i 31 1,7,6,61 I , , , , ,Ii
12 7 1 W 7 A 0 32 1 1 i I I 32 I I
13 ,.7 A ,8 1 IS ,. IO( 33 1 ,7i6 I , , , L
14 , d .9 , , , , , , I t 1 34 1 ,7, 9 1 , , , ,17.6
15 ,5,0 , , , .I ....1 35 , 1,7,01, * , , ,

16 7,5.1 15I f 1 0. 36 17,711 I1 1 p m
171 1R_ 36 , ,7,7,Z I , ,±,, I
I1 U 6 .5 13 , l , , , 38 , 17,713 1 , , , , , , J I I 1
1 , 7.5-,,1 39 . ,7,7,4 1 , , I , I I I
2 7,5, ,11 I,7 4 , 17 ,7,5 , I

W = AIRPLANE GROSS WEIGHT, LBS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-6.5 Prepared by
STANDARD DATA INPUT 1 Date

69 1' 71 ? 7?7 so

1,0,1 16.P.A] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a n CASE PROG

QUAN LOC ti VALUE i E QUAN LOC tj VALUE tj E

.1 7 1 5 I * * .. 77i..... 23..........* *

Seg 1.17,1,3, Segm 21 1],7,3,3 1'9,4.,, ,,, , O

.___._.1.7,.. 19 51, 22 J.7.314 I I a I 2 I,

._.. . 7.1.6 24 JiZ0,16 1 I ,S, ,, , 1
2 1,7, 17.1. 1 10101 25 ,1,713,7 1 1 , , , t

l 7*1 .. .. 1].. 9_1 8 1 26 ,1,7,3. 8 1 , , , ,
. 1 7 ld 27 .1,7,3,9 I' t,' I I I , 10,0
.1 7.0. 28 ili,7,i,o I i i i i i , i

_ i__ 11171 21 4L4 I4 a _1 29 1,714 I 1 1 1

10 .1,7,2.2 13,ZA ( . a 010 30 ,7, I 3I,',? , , , , ,

11 17 ,223 1 1 1 1 31 . , , I a a , , , , , I ,

12 jl17iZA i 1 1 1.11*11 . 32 1i7r44 I ,
13 ,.17 ,". ........ 1O. 010. 33 ,1,7,4,5 l , ,

14 ,1,7,Z.6 a a a 34 171416 1 1 f I I I I
15 ,I ,7,2 . 71 1 a 1 1 35 .1.7,4 .7, , ,

16. ,.7 2,81 13,-Z,,-Z 1 1 a1 0 36 1],7,4,8 I , , , , , ,,, ,
1A______ 11719 174 IN ig___ lia I I iil 1 I71,11

1 ,1 1,71Z,1 j I4 ,, 3a ,, - 38 ,1,7,15 , 1 , , , , 1,
1_ 1,,17,1, 3, 1 19 A 39 1,7,5,1
2C ,,7 ,,. , ,,, a ,s a l vo m 40 1,715,1 2 ,, ,

SIG - AIR DENSITY RATIO P/po.

A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-6.6 Prepared by___
STANDARD DATA INPUT 1 Date

64 0 T1 73 77 so

16PAl KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
t ft CASE PROG

QUAN LOC ti VALUE E QUAN LOC ti VALUE +i E

L or 1  i * * r : L orI ......................

Segm _.3,6,3,8 I , .. *_j_- Segm 21 ,3,6,5,8 II,9,Z , 1,0,

-.3.6.3,9 1013 22 3,6.

_ 3,64o Q 23 , I , , .; I .
_ ,3,614,11 24 ,3,6b,11 14O,51O,t ,, I _ 1 101

!.--j 36,4 g 1111 1 1 _104 25 ,3,6,6,2 1 1 , 1 , f , 1 I

_ ,6.3 1 ZSOo .. Lf.126 3663 I ,
136414- 27 .3I6I6I4II 1 27 13,616,4 I 11) 5 o 1 1 1 10 1OL4

_ _ _ .3.6.4.5 -1-I 28 1366 ,1__1 11__111______ .36,46 I Ij29 .3,6.5 I, i i i -I-/.

_ 13,6,416 1 .1 '' ..L...1 ..1 29 13,6,6,6 I , , , , , , 1 I ,
1 .3,6.4,1IZ S o 0 10.4 30 3,6,67 5,o ,150 , 103
11I I _ ._ L . . 31 i3I, I- I I I I I I . I -

12-_ h640 i 1 32 ,3,616,19 I I I _
13 3, 6 .5 0  IZ.So 33 ,3,6,7,0 I______

14 6_,5 , 34 ,3,6,7,1 I 1 , , I

1 .2 I 35 13,617,2 I , , , , , a I
1 1 51 i oo 104 36 ,3,6,7,3 I , , ,, , ,

17 13161514 1 11 1 1 37 ,3,6,7, , , 1 ,1 1 ,
1E 6 __L.j_._LL 38 33,667,5 I , , 1,, ,171
1- 65 I 'SI tj..- L .-JOO 39 3,1-56.67,6 l , ,,

2( 1316,5712 ,0 I I 140 3,6,7,7, I ,

L = SCALE OF TURBULENCE, FT.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.

I = DISTANCE FROM AIRPLANE C. G. TO LIFT CENTER OF
VERTICAL SURFACE, INCHES.

A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS
WITH M3 = 14 or 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-7.1 Prepared by
STANDARD DATA INPUT I Date

6S 7O?1 73 77 s0

[I , 6'P*A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
t 4t CASE PROG

QUAN LOC 'ti VALUE- -. E QUAN LOC t. VALUE _IE,

se _ 7 7 6 I L I Segm 21 L.7,10;6 14_ I O
... 4 Z1J loll 22 ~27I LI 0

L I 1 .. . .
_____ 4.2~L± . i2 .3 , .7o, II _ Ih.

_0 i1 24 07,0i . _L L_LL±L_J_-

7_8_0 14,O £ 100 25 _ ,8,o,o II lot

1 17. I8, 1,, 26 8 16 11 I I It 1 L 0

. 8 IIC' ; 28 1 i8t0i3 I , Of
1____ _ 17 81 1i 1 1 1 1- I 29 1 181 _ 1I 1__ 1 1 1

10 , 7. 8. 100 30 , 8,o,5 I

13,7,8,8 1100.23 8,0 I I

14 , ,7,8 4,9 1 29 1 1 34 , 810L9 1 I I I I I 1 "
15 - .7,90 11 , 1 1 1l 35 , 18,10 I I

16 . .1 I 36 1 18,1,1 I 1 1 I , 1 , ,

13 Q 8 13 3 18 I i i -i I I LI
N S t34 i iJi I , ', 1 ,, . I ,

2d 7,9,5 12111 1 1 1 1 1 1 O1O 40 , ,8,15 1 1 1 1 1

P1  = PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN NON-STORM TURBULENCE.
THE VALUE OF P IN THE FIRST TERM OF GUST EQUATION SPECTRUM INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-7.2 Prepared by
STANDARD DATA INPUT 1 Date

69 0 71 73 77 s0

Is l'071 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a a CASE PROG

QUAN LOC tI VALUE tl E QUAN LOC t VALUE iE

____ _j __________ ,____Segm 147, I Se m 21 L114913 0

_____ ___ ____ 26__ 1 4_0_ _

'.1.4,4 1010 22 O1.4,9.4 10

1_ .4.7.5 1011 23 .149,5 I , 1.
_ 4 .,4,,6 I0 1 24 114916 lot_z.1 , 1 --"o

_____ I I I35a_____ ________ __________

I .114177 10.03.31 37,, I o 25 149 11
14 7.8, 10, 0 I oZ3 I I 26 1_,4,9_8 1_, I_ _j__

4___ Ji 9Ic Od ,9- _ l_.__ 'o*q,

i 1 14 7, 0I 27 L . 9 1 Ii 1 1
__1_ .4 . 28 1 ~ 011
____ 1,4,8tl1 0,010,, 29 ,115,011 11,

10__ 30__ 1__ _ _ _ _ 1__ o___ z_ _ 100

12 " PORT ~IO O FLIGHT TIM ,O ITNE N IN 3 STORM~ TURBUENCE TH

VUE O1 14 I 31 9,3I X ER U E
12 ihi4 0 IF IIS I 0( 32 1E5D III I loll
1 .A4,8,5i 10. 0,0E98, O 1010 33 i,5.o M , 5 3

16__ 1.14,818 1000,75111. 1010 36 11,510.8
11 ihi8i9 1O0ADilill 37 .,, , 1 5 o q

1_____ 1114i9il_______ 391 1,5 11 1 , , , , fill 1i1z
1 Ip O~ I_ _ I_ _L I_ _ __Ii I_ _I I_ I I

P2 z PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN STORM TURBULENCE. THE
2 VALUE OF P IN THE SECOND TERM OF GUST EQUATION SPECTRUM INPUT. ENTER

P2 a 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M43 - 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of

FORTRAN DATA LOAD SHEET 111-8.1 Prepared by
STANDARD DATA INPUT 1 Date

i To71 73 ?7 so

/ O 1P KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a I CASE PROO

QUAN LOC 1+1 VALUE I E [ QUAN I LOC It VALUE Ii E

_ _ _ _ t__ _ _ ;7_ b1  t 14 SX 1
Segm 1, 5, 1,3 i . l I . Segm 21 ,1,5,3. 3 0, , .I0j

,.1,5,1 ,4_ ____ ,_ ... . .._____ 221 IOS,q ,3 ,,, I, o
_ _ ,z,,,s I0,L,q,Z. . .I z110 23 153,5 I0,1 ,q,1 Z .. 100,

41, .. 6I ,10A(, 1 1010 24 ,115,316 131,,5 , , 1 oll

,1,5,1 ,71 2,'l13, 1 1 1 1 1 1 1/ 25 , , ,, Io,t,3 I I I lop
1,5 11.81 13.,3, , , . . . I 261 ,1, 5,3,8i 1, 9,f , , ,, 10,6

,1,5 ± ,z ,, , , 27, 11,5,3,91 7, 1,,
_ _ _ 281 115r4,01 10,5 3 1 o , ,

,2 1 T 291 30 ,.5,4, 1 01 4 I1,: 1010
10 , . ,2, !/.7. .. o 30 ! 1,5,4,2 IZ, _i , ,o,

11 .1 15 t !049 , I I I 1 10.0 1 1 |, 05L1 , 1i,2 , O ,,6, , , i 31 1 _ 1_ _ 1_ _1

1 2__ _ ---~ z 1 1 1 1_ _ _ _ 1_ _ _ _ 1 1 1 4 0 3 2 i 1 1 15 4 14 1 0 1? ___1_Z

13 101 331 1 54,
lulI l II I II I ____ ______ 34___1,5,46_________1_1_1_1_1

,z . , L iz . . 1,5, , , ___

l 1 - 101 1,9Z 3 1~~ 11115 0 ,~ i * ~I

N, , 3 91 1 5 4 1 I f I
... II I , I , , , * . ,

1 L i 11 3! 156 1 , a

17 275 0,1i21l 7 1549I ,,_____ _ !

1e ,1 5 I2p/Z $ /, I I 371 1,5,'io I , , , , , , I , ,

1 i I 1, 39 i .1.,5,5,1. , , , i

I aj,_,_,___ i l,5.,.,2,*,a,a,i,a i ,

bi a SCALE PARAMETER IN PROBABILITY DISTRIBUTION OF RMS GUST VELOCITY FOR

NON-STCe'' TUR"1ULENCE. THE VALUE OF b IN THE FIRST TERM OF GUST EQUA-

TION SPEITRUM INPUT.
A VALUE HUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-8.2 Prepared by__
STANDARD DATA INPUT 1 Date

st lOP 73 77 so
00/ 1 6 PAI KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

a a CASE no0

QUAN LOC 1!1 VALUE +l E QUAN LOC +I VALUE )tlE

b2  b2~L ___ .LLL. _______

Segm 1 , ,,, i , Segm 21 ,1, 5 g,3 , , I
.1,,5,4 . *, , , , , , . 10,1 22 .1,5,7,. q 5 1 ,3 100

_._610_,,, ,oj 23 ,1,5,7,5 IZ,3 11 I,0_
__ __ , 5, , 5 .1 . . . . . I0_ 24 ,1 ,3 ,7,6 I0L . , 1

.1,,,5,, ,,5, ,, ,, , 25 1.15,7,7 05.4,3_ 100
,1,5.5.8 ,, , ,, I0,1 26 ,1,5,7,8 12,3, 11, , 0, , , 1___

11  . 5 , 5. 9 ,  1 , ,, 1 - 10 . 27 1, , 7 ,9 1 5,2 , , , , I
1 ..,. .s. ,0 1 7,'., . . . . . 10 ./ 28 15 , 031,10, p I3, , I I _oo

1 1,5,6,1. 1" ,,,,, , 33l ,051,58,1, 1213,11 , ,
_al 6,:i IE,578 I lot

_______0 - , , , 10 30 ,1,5,8,6 I
11 ,i ,5,63 3 i,l,i5l3, , , , 0, .1 ,

_ 1 5 ,1,5,17,I 118,Z, 7, 1 , I 0 39 t,1159 I , , ,0, 0

13 .1o 5 14s, ,z I','9 ,,, 10,1 33 40 1.z5,, P , ,,, iI

b2  =SCALE PAPP'4ETER IN PROBABILITY DISTRIBUTION OF RMS GUST VELOCITY FORSTORM TUBULEN1CE. THE VALUE OF b IN THE SECOND TERM OF GUST ELATIO,
SPECTRI ItPUT. ENTER b2  b IF SECOND TERM IS NOT UED.
A VALUE ST E ENTERED ONLY FOR THE SEGENTS WITH M3 = 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET 1-2 Prepared by

STANDARD DATA INPUT I Date

69 To 71 73 o7 0

SSl i[1 6 PA] KEYPUNCH: DO NOT PUNCH BLANK DATA
R P CASE PROG FIELDS.

QUAN L OC "1 VALUE "1 E

IRR , 12 0 lI i i I A I I I S

ICASE 1 ,2,012 I a , 1 , ,

END 

1~ a . 314

14 , 1 a , i , , , 0

KEND , 2 a a a
NEND 1,8,3,3 , , , , , _,

SULT .4 11 i a I ll

11 91 I1 , ! 1 1 1 O ! A
9, II,7,83,,,,, oz

IRR - REFERENCE RUN NUMBER.
ICASE = CASE NUMBER.

IRR AND ICASE NEED TO BE ENTERED ONLY IF ANY OF THE OPTIONAL PRINTOUT
FLAGS IWI, IW2, IW4, IW5 = 1.

IEND = NUMBER OF SEGMENTS IN THE CASE (I .. IEND 15- 40).
14 = FLAG WHICH SPECIFIES WHETHER GAG DAMAGE IS TO BE CALCULATED.

- 0, NO.
- I TO 24, YES. THE NUMBER CORRESPONDS TO THE S-N DATA TABLE NUMBER TO

BE USED IN GAG DAMAGE CALCULATION.
KEND = NUMBER OF THE LAST SEGMENT TO BE USED IN THE GAG CYCLE SPECTRUM

DEFINITION. ENTER ONLY IF 14 # 0.
NEND = NUMBER OF GAG CYCLES TO BE DEFINED FROM THE INPUT SPECTRUM. ENTER ONLY

IF 14 p 0.
SULT = STRUCTURAL ELEMENT ULTIMATE STATIC STRENGTH.

S a WING AREA, FT2. ENTER ONLY IF M3 = 8 OR 13 IN ANY SEGMENT.
C WING MEAN AERODYNAMIC CHORD, FT. ENTER ONLY IF M3 = 13 IN ANY SEGMENT.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of __
FORTRAN DATA LOAD SHEET II-1 Prepared by_
STANDARD DATA INPUT 1 Date

69 1107 IN 77 so

SO 16 Pl .A KEYPUNC: DO NOT PUNCH BLANK DATA FIELDS.
I I CASE PROG

QUAN LOC t1 VALUE E QUAN LOC t1 VALUE ±. E

M3 77 M.......
egm 1 .16.7. I . Z Segm21 6 I , , ,, 1,3

2 ,1,6,.Z I, ,, , ,3 . 22 .1,6.9.4 I 7 I3 p,,.7. Il ,.. .... , 7 2 > 3 ,.6.9:.5 I, , . .... .9 * '
4 ,1,6I.L,L,L I9.. . I / 24 ,1161916 I , , I /3 '

4. .14637,6 1 . . . . , 2 11,6,9,8 I 1 1 1 , , , IV "-,
.... 1,6.717 25 .......... a .1... a -,,977 1"

7 .1.76,I,,9,9 , , , , , , , .,99 . 1 ....
9 ,1,6,8, I,,6 7, ,1 29 ,,7,0,1 I , , ,,, -
10 tt16.8jZ I ,1 , ,I,3 I , 30 .,7,0,u I , , , , , /,i

7 111 6 .8 3 I I 13 ,1,7,0,3 I , ,16. 7 IA

1.......2 ,1161814 I , 9 32 11,T,O 4 1I , , , , .,, I
13 ,16,, I , .... , , , */,3 X3 1,7,0,5 I , , , , , , , ,1 ,_I!14 ,1,6,8.6 I , ,,, , , , ,7 34 .,7,0,6 I , 7, ,0, ,, 0

.1 6 8 7 I , , ,, , , , , , 35 r1 ,7,0,7 I , , , ,I, , !_19 ,1,6,8,8 9 36 J1,7,0,1 1 , , 1

17 ,1,6,8,9 I , , , , , L , I 37 , J , ; I , , , , , 4*_,~j

18 ,1 6 9, , , , I 38 ,],A,lO I ., , , , , .. I
]e ,6,9,1 I,8 39 . .1 1 3 ,
20 ,16,9,2 I,,,,,, ,1,3 .L 40 ,1,7,l.Z I, , ,,, ,,, I

M3 * FLAG WHICH SELECTS THE SPECTRW4 CYCLE INPUT FORMAT; A VALUE (1 TO 15)

MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
1 1 TO6; En TABLES 1 T1 6.

14 ~ ~ ~ ~ - -- (,Y)-,6a,816 1 1 1 a 73 -,,.

17 7; GENERAL EQUATION, n 1 1n07., .1.,, 1
1 ; GUST EQUATON, 0n =(NoP e'Y/btA)T, I = 1, 2; A IS CALCULATED

BY THE PROGRAM FOR AIRPLAMkAC.G. VERTICALGUST LOADFACTOR.

9; GUST EQUATION AS ABOVE; A IS IRECTLY INPUT.

, 10 TO 12; ( SNIN, n) TABLES 1 TO 3.

* 13; GUST EQUATION AS ABOVE; Kh/bAND i ARE CALCULATED BY THE PROGRAM FOR

AIRPhANE C.G. VERTICAL GUST LOAD FACTOR.

= 14; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM

FOR AIRPLANE C. G. SIDE GUST LOAD FACTOR.

15; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM

FOR VERTICAL TAIL SIDE LOAD.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET 111-1.2 Prepared by

STANDARD DATA INPUT 1 Date

69 ?0 ?1 73 77 s0

[I 0S o 1 6.P,A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
it N CASE PROG

QUAN LOC ti VALUE tl E QUAN LOC ti VALUE tj E

Segm 13 341"1- 1-7, L, _ 104 Segm21 39,8 11I.Z18,1. I I I 0

31 II20 , 0 22 3 11,2[Z,6141 I I_
3.4,8,0 I2, 3? 0 1 , , , 4

3,4,81 11, 2,0,8, I 24. ,315 11 Zj2 r 1 3?'1 , 1 1 __

_ 3l48 26 ,3,5,0,
4II 1 1 27 3504 I 1 1 1 1 1,1, 1

3,4,8. 28 _j 13l5j015 I I I-

_ _,4,816 1 1 29 , 15LO1 I II 11
1 ,4.7 30. _,3,0 L,o7-

11 3488 31 ,3,51018 1 If,.I I I I-I

_ 2L 34 18j9. 111?12L2L7- _ 1I 2 351 9 1l 243 I

1 3 4 859 I2,Z_28 ,3,5P,5 III?r?,4  , To

1 1 4 ,9, 1 33 , 67 ,5

14 3 4, 9,1 11 ,2 ,4,4,, , 34. 3 -1517 1  , ,

17 1314i19 4  II I 37 5 )9 I II 1 3 131 I

S 1314L915 38 ,3,5,1,5 I, ,

1 3 L 39 3,,5,16 I , 13, . . ,OL 49L 11 2 84 .40 3 5 .

F = A MULTIPLICATION FACTOR IN THE CYCLIC LOAD EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN Li = I.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_of
FORTRAN DATA LOAD SHEET 111-1.3 Prepared by_
STANDARD DATA INPUT 1 Date

S 70 71 73 77 so

[I.5lo0]1 6 P.AI KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a 4 CASE PROG

QUAN LOC +1 VALUE tl E QUAN LOC t- VALUE tIE

P PU. . ... .... .. .. .............. P. . . . .

Segm ,3,5,9,8 , , , 10,0 Segm 21 361 -1 1 1 A- I Aq

.3.5. 9 ,1 AS 1 23, .3.6-,9,11, 8.4.o. . . . . lom l

,3,6,o1 ::It,, , , I 24 1316 1-1141 if,-1,9 0,
d .3,6,0,3 261 , 3, I 2 6 ., 3-1Ii 11 a a I 1

.3,6,0,4 2 1316,,14 273 I I I I,I I I

.3 6 , 0 I 18 3,6215 e l I III I I
9 3,6,0,6 I , , , 1 , I 29 316,216 1 1 1 1 1 1 1 1 _1

14 J..07 0 3,27 I I a I I I

12 ,3 ,6,019 11,8,7,3,, , ,, I 32 1,6119 II,2, 1,,,, 10,31 ,3,6,1-Z, .,.8. .. I - 33,O -I.3,3 .,, l,'
13 .3,6,1,1-j,Z,2,8,,,, I 3436 IO
1 , ,,6,,-IZ3Z3, ,3,,6,1 3 5  I I* fI--

1( ,3,6,1,3 -i! ,,L,O, , , , , I 36 .3633I,
1 ,3,6,1,4 -I8,i . , , , 37 ,6,3, I

18 ,3,6,1,5 -11,, ,O, , , , , I 38. 3,613,5 I 1 _ 1 1 1
1 ,3,6,1,6-1 ,810,, ,, 39 366 , _I I I

21 3 16 1 17 -. 8 .., , I _ _ 316 71 _ _I _ _I _1 _1_L

P = A CONSTANT IN THE CYCLE LOADS EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN IW3 - 1.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-_ of
FORTRAN DATA LOAD SHEET 111-1.4 Prepared by
STANDARD DATA INPUT 1 Date

09 TO 7 73 77 60

S01 1 .6.P.Al KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A It CASE PROO

QUAN LOC tl VALUE tl E QUAN LOC tl VALUE tl E
..: .....L...L..

ew 1 .1,793 ,Segm21 81 I , , , , , ,0
3 ,1.7,9,5 23, 1,, 8,1.5 1,10 l,x
4 , , ,, .. 23 1181 . , 1, 1I,1,7,9,5 I ,.,,,,, l,Z I.,,. 24 f181 !tpI,I

5 1 7,9,7 I 1... . Io 26 .118,1,8 1 1 11 16 .1.7,9.8 . ., , . , .. ,I, & 26 1],8,1,8 , , , , , , A- ,9

7 , 17,919 , , I I I I 1 27 ,1,8,1,9 I , , 1, ,0 I

9 1,18101 I ,1 1 , , . 29 .1,8,21 I i , I'VI,
10 i180i2  1 1 I I , I , , , 181,0. IV

11 11181013 I1 1 1 31 ,1,8,2,3 I , IV
12 11 RB,q 1 11i 32ii i I i i i il'  32 i182! I t I VI t /

13 .8,0.51 ,,, , , ,33 ,8,45 1 1 ,5 ,

14 1 .8,0,61 I 1 1 1 1 1 8 I 34 ,1,8,Z,6 I , , , IX

1,5 ,1,.07 I , , 8, 0 I35 i]iSi 7 I A- I I I Ai

17 ,I18.109 I i37 , ,8,2,9 I , , , ,

18 ,1,8,1,0 38 1 3. ,1,, , ,,_ _

1 9. ili8 ilil I i I I__ 1 I x m, , , , ,201 I , ,,, , , , 1,01 40 ,8,3,Z i , , ,

N x: NUMBER OF LOAD LEVELS ENTERED IN THE LOAD SPECTRUM FOR ONE SEGMENT.
(2 <N <_ 25) WHEN M3 = 1 TO 9 OR 13 TO15;(1 <n <25) WHENM3 = 10, 11
OR 12.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_of
FORTRAN DATA LOAD SHEET 111-1.5 Prepared by
STANDARD DATA INPUT 1 Date

619 T0 i 73 77 s0

1. ql Pz A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
0 I CASE PRO*

QUAN LOC !+ VALUE tl E QUAN LOC t1 VALUE .+ E
- TJL~w..

Segm , ,5,7.6 I11., ... , 101 Segm 21 , .5,9,6 10, 10,0
.5,7, I,,, , , , 10 2Z ,5,92 I3,Z,4,5, ,,

. 5 . 7 8 1 0 4 1 2 3 5 80

.9 IO,Z,4.., , 10g0  24 , 9 I-,Z,I,,, , ilO,
.5.8,0 IZ 3 t 1 ,1 10,41 25 , 6,0,0 104,2, S.,$, a 1, I00
5, 8, I4I,0',31, 1 , I0,41 26 ,,6,0,0 10,4,2,5, ,, , , o

,5,8,2 11 ,0,5,7I , 1 I os- 27 , ,6,0,Z I7,Z1 Z I,1,, ( , , I 1q.5.8.3, I1.,.'/.,., ! , , 1015 28 , 16 10L3 IV IC161 I Ii 1 I0.1, 58L4 1' 1'Z4 , IO,S 9 , , ,o,4 1,, ,,,1 ,,,, ,L

I0 ,5.8.5 IS,5,, ,0 ,1 ,, io10 30 , ,6. o , , ,,,,,
11 ,5,8L,6 14,0,q,4, ,, ,, 1 o01 31 ,6,06 I0, ,,,,, ,
12 1 15,8,7 l4,, , , , , 0,0 32 ,6,0,7 1A 10.0

1 5 ,818 1Z. I,5 .. ,3. 1 I0(a 33 A6,0 1,8 ,1 , , , ,, , I
14 lS,4,,1 , , ,, , lop 34 16,019 I,,, , r 10,

1 . 9 0 15 4 ,', , . 0r I0, 35 ,6 ,10. I , , , , , , ,

1__ 5911 11 81JA1 I__ I 0s3 6 1111
1A , ,59,1 I ,,'12, 1* , 1 o S 36 11 z I , , , ,I

1 , ,5,9,3 , , , , 038 , ,6,1, I ,l1 igA4 It9, I z5,.,9, 211 1 1 l'is 398 , .6.1.4 ,, ,, I19,,,, If,S,,Z,, ,, lot 39 , ,....LJJ.]4 , , ,,m, I,

2d ,519,5 , ,18,812, , , , 1014 40 , ,6,1,5 1 , , , , , , ,

T " SPECTRUM, in, MULTIPLICATION FACTOR.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 - 10, 11, OR 12.
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FORTRAN DATA LOAD SHEET 111-2.1 Prepared by
STANDARD DATA INPUT 1 Date

Go TO ?1 73 ?? s0

L151 oo 1 z pA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
t U CASE pROG

QUAN LOC :t- VALUE +t E OUAN LOC +1 VALUE + E
= y .. ..... .: :... , * .: -;:;: iii ! ! !:iiiiiii i:! i!i i!i!!:!ii ii:i .:iiiiiii iiX: ii ii!

T A B L E 1 .: ... L LE I _ -

____ _ __ ____ ____ _ _7 1 __ _ _ __ _ _ 103_ _46 I00 1. l 7;ie;., ,..I,

21 ,, Iz,,, , , , 2 I I5,I, o* I 1 , i7r Io,
3 48 I 3 703 ISo I 1z

___1_51_(6_ 1 t 6 1 171 6 ,1, Iol

... .... _ . L. . 5 . , ,z, , , ,, I,1 3
a . 5 , . . . . . . ,7 9 1 1 I , , 1 0 I _

1 1.5 1.. . 1,, 1 1 9- 10,0

56 I I I 8 1 I , I ,, , , III-.._._ -. . .. _. _. _ ,,,, -, ,, ,, , I

5... .1 I I l i_1_ 12 , , I, I LI , f

, * I 1* ~,,I I . I ,

6 ]. I A I I I I 1 1 1 1 11
63 5 1 I.8'3

1.6116 -6_ _ L
1762 7 , 1 , I,,7 I

_. ..... 4 , . I .8,0 .
S 2 1 I I i I I I I

21 0 , I , , , 2 , I

1...... .... ,91....... 6, i i i l 2 9

25S , ,, 0 ,,, , 21 9,

INPUT SPECTRUM Ay - En TABLE NO. 1.
A MAXIMUM OF 25 VALUES MAY BE ENTERED. AT LEAST TWO VALUES MUST BE ENTERED.

ay VALUES MUST BE ENTERED ONLY IF M5 = 1 IS USED.
En VALUES MUST BE ENTERED ONLY IF M3 = 1 IS USED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page__ ofFORTRAN DATA LOAD SHEET 111.-2.2 Prep&ared by -

STANDARD DATA INPUT 1 Date ______

69 10 71 73 77 s

is 00z 16PAKEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.Pt A CASE PROG

QUWN -LOC :tj VALUE :tj E QUAN LOC fl VALUEf + jE
-TABLE 2 RI'.i .. ...

9.3 1 13 1 1 IOo ju 9.6 12 114, 101 *

f _j O_ -- AI, I0

~~~~~.. .42 10,.L7.. 0 0 I_ __ _ __ _ _

I ~~f II 91 1

6 1 12 13 16 1 1 1 1 -- I I 1 0 1 -

7NU SPCTU Z131 7 1..2 TALN.2
A MAIUMO 253, VAUE MA BEETRE. A1EATTO 0AUSMUTB.ETRD

~~.39 VAUE MUS BEETEE1O,0,4= S SD
iqn- VALUES MUS BE ENEE ONYI532I SD

11 2,4 1 1 1



FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_of
FORTRAN DATA LOAD SHEET 111-6.2 Prepared by
STANDARD DATA INPUT 1 Date

69 7071 73 17 s0

Isloo, KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
f n CASE POG

QUAN LOC +1 VALUE ti E QUAN LOC t1 VALUE tj E

m *:.~ ~ I tm

Segm 1 f61,6 6 I Segm 21 16A7 6 16,3 5 1, I

_ 6.7 I5 3 101 22 677 i __... ___

6,5.8 I , , , .67.8
4 ,16.5,9 I, ,,, .... I 24 1 16179 16,,S, I I I _, l, l

S , .6.6.0 I(,4,3, , t , , 1 1011 25 1 ,6,8,0 1, , , I I I I

,,6,1 I.,q,7; 1, , I 4 26 , 6,8,1 1 , , , ,,,,, t

1 ,6,6,2 16,s,, , , , , I 27 1 16,8,z 16,63,3, 1 1 1 1 1o

_ _ . .6.6.3 I616 II 28 ,,61813 1 , , 1,

1_ , ,6,6,4 1 . , , I t 29 , ,6,8,4 I , 1 , , 1 , , , I ,
101 .6.6,5 l/O,, QO 4,0 30 .6.8,5 ,, ,
11 , 6,6.6 1 , , , , , , , I 31. , 6,8,6 I , , , , , , , I

12 1 16,617 1 1 1, 1 1 , , 1 1 32 1 161807 1 1 1 1 1 1 1
13 , ,16 r , , .. 1 010 11 33 , ,6,8,8 1,, ,

14,9 1 1 1 1 1 1 1 1 1 1 , 34 1 16,8 9 I 1 , , I I I I ,

1 , I , A 1 1 3S 1 , 1 ,6 10 1 1 , I ,

14 , 6,7,11 I 1,7,0 ,,, , , 10i 36 , ,6,911 I , 1 111 I I

17 617,2 I"7,,71 1 1 1 I . 37 , 16.9,2 I I , , . , , I I

1 * 161713 1(, i, I , i - 38 1, 6i9i3 lI 1 1 1 1 1 1,

1 , 6,7,4 1 6ilili i i I 39 , .6.9,4 I L I .

2d , ,6,7,5 1613,,, , , ,, , 1 1 0 40 , 169, , 1,

m - WING LIFT CURVE SLOPE PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 , 8, OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-6.3 Prepared by
STANDARD DATA INPUT 1 Date

69 1071 7) 77 s0

[|,S 0 1 6 P AKEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
m a CASE POO

QUAN LOC t VALUE t1 E QUAN LOC tj VALUE ti E

Segm 1 ,6.9.6 1 A A I I I , Segm 21 , .7.1,6 12.5,0,,,, 1 a
.6.9,7 1140 1013 22 7 1 , , 
.6 .9 ,8 , , , , . . 23 . ,71 ,8 A I . . . . .,
.6.9,9 1,,, . I 24 -117,1,9 E, 5 ,1 ,, 103

, ,7,0,0 , ,0.S, , 10,3 25 ,,7,2,QI0 # I
J.0 .1 2,8,1,5, ,.,, 26 ,,7.,1 I ,, , ,, I
.7,0,2 Iz,'TeA, , , , , , I 27 1 j7g 1,2 , , ,, 1 1 3
.7.0.3. ,.. . . .... _ I 28 1,OiZi3 i i

1 ,7,0,4 IZjLqjO, , ., ,s ! 29 1 17,24 I , . , 1 1 I
IC . 7.0.5 I.Z,.4.fo . 0, 30 -, 7.,5 I,Z, , , , , 10,3
11 , ,7,0,6 1, , , , , f * 31 1 17,2,6 , 1 , , , , , I

12, i.~7 I ., 32. 1 7 ~ 1 1 1 1 L..
13 .,7o,8 12.q ... 10 3 33, ,7,28 ,, ,,,,,, 1
14 , .7,0,9 I , , 1 1 , .I 34 17,21, 9 , , , , , . I
--1 7 10 1 I 1 1 35 ,7,L3, go

1 1ii, 12 150 1 1 1 1_____ 1__37______7,3,2__

1 __ __, , _,_, ___, __, ___,_,__ I0_ 37 , ,7,3,1 ,,

1 1 17,1,3 1Z, 101 I I I I 1 38 1 1733

Ve AIRPLANE SPEED, (EQUIVALENT AIRSPEED), KNOTS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 8 OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-6.4 Prepared by
STANDARD DATA INPUT I Date

69 TO 7t 73 77 so

SsloO 1l 6.P.A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A A CASE PROG

QUAN LOC tj VALUE tl E QUAN LOC tl VALUE t1 E
-.............

Segm 1 7,,36 Ig ,f 7,1,6, , , I I IQ6
, 7 r3,7 11.,27.Z, ,, O( 22 .7,5,71 1 . .

_ _ , 3,3,8 I __ 23 .7,5,81 1 ,

,7 , ,,, . ..... I i 24 1 1759 5 10 1 ,9171 1% 1 06
I7 8,1,4 I IO 25 71610 I I

" I' / I j I..L.L...J.. I _________ a i I * * * I I *

2 A 11 .I f 26 .,7.6.1 1 . . , .

.4.i2d 1 ,, 27 1 17,6,2 1 71,9 17i, L.7 ,4 ,3 I l . . . :28 1 17,1613 1 1 1 , , 1I 1 1

.7 A ,&, i6.3 29 1 1716,4 I 1 1 1 1 1 1 1 1 ,

10 , ,?,4, .5 , ,I I , 30 . ,7,6,5 1,7,1, 7,;,, I,

I I 7 ,7 I4,, I1 32 17,16 I I I i, I ,

1 , .7 II.8.Z. 8.8 .*. l1 33 i i7l618 1 1 , 1 , ,, , I

14 ,7 19 1 , 1 1 1 1 , 1 34 1 .7,6.. 9 1 1 1 1 1 1 1 1

15 , , o _I , ,. , , , , I , 35 1 17,71,, 11 a I I , I ,

1 , 7,5.1 1 1 7,r ',, I, I lO(. 36 1 17,711 I , , 1 , , ,, ,

17 38 17 6, I
17____5_Z I If i i7 ,7 : ' , * ,' , '

_ L I'7l, I_ I i 1 1 1I21 , 7,7 515 I, ,717(1, I 1 1 10161390 , A,7,715 1 1 1 1 1 ,,1 I I2o , ,II, I t',I,,,, ,, I ,w' 40 , ,JJ.73.5I ,~ , , ,,,I

W - AIRPLANE GROSS WEIGHT, LBS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13.
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FORTRAN DATA LOAD SHEET 111-6.5 Prepared by
STANDARD DATA INPUT 1 Date

go ?0 71 73 77 so

11 .0. l 1 KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a m CASC PROo

QUAN LOC +1 VALUE tl E QUAN LOC t VALUE I+. E

Segm jL * Segm 21 .1,7,3,3 Iq,1, , , , , , I0

.1,7.114 MIS. I I I 100 22, 1 I I

.1.7.1 23 1,7 3,5 I , , , ,,I,
.. 1,6 241 ili7i3id 19,3 5, 1 1 1 1 ,0,

...._..J d IEqS,g 26 ,17,, I , , ,, , ,p

1..1,7_ I" 10 27 ,1,7,3,9 I'1,1 , . , , , 00

. ._ .. ,_. I& 28 ili , LA i i i i i i i I , i,

.____. ,7,2 ILIN1 , 29 ,1,71 ,,A, ,I, , , I ,
101.7 13,4, 1010 30 1,7,4,2 19 ,7, , , lo

13 ... 32 ,1,7,4:5l I , , , , , ,, ,

1 1 7,2. 5 15,034 10,0 33 ,7 , ,,

1 .1.7. I, , 34 ,1,7,4,16,
1 . I 7,. . 35 ,117,ol 7 1 , , , , 1 1
16 1,7,218 I313,61 1 1 1 1 36 , I ,
2_*..__ j 9  37,1,749, I , I
14 11,71 3,0 1 f.ZuqI I It 381 17,510J 1 1 1 1 1
1 ... 1. ~1 11 15 1 A . 391 A l7.5,11
2d.. 11732 1~~ 9 * . 1O~ 40.......~1,5, 1

SIG - AIR DENSITY RATIO - p/po .
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 - 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-6.6 Prepared by-_
STANDARD DATA INPUT 1 Date

*! To ?1 73 77 s0

l S 0 ozl1 6P,Al KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
I R CASE PROG

QUAN LOC t VALUE +1 E QUAN LOC t VALUE t E

L or I~L or i~I.L±. 1

Segm 1. 3,6,3,8 I, _ ... . .. I I Segm 21 ,3,6 5 11,9,Zo, I a l

.,3,6,3.9 150o,, , , , 143 22 ,3,6,5,9 I , I,

., ,3,6,4 .0 I . .. . . . .. 23 3,6,6,

4 ,3,6,4.1 I i..1..... 24 13,61611 12,o1 1 1
,3.6.4,.2 11,7 , I , I0. 25 3 166,2 1 , 1 , I I I I I I

_ 3,36,4,3 IZ,1,O 0 a I I I 26 3 f 6 3 . .I

,ll 6, 4,4 . ., , , , :4 27 ,3,6 ,6,4 18 ,1 0 , , _103

E__ _ .3I 6_4 5 28 1316 b j5 1 1 1 1

91 13161416 t I I 29 13,61616 1 , , , ,,
10 ,36,4,7 IZ A, , ,, 30 3,6,6,7 1I ,, , .I03
1 1 1 3 6 4 ,8 I , , , , , I 3 1 3_6,6 8 I , , 1 , , , _ 1 .-
12________ 13 161419______ 1_________ 1 1 I 2 1 , 1 ,1 I I I I a

13 3,615,0 IZ,V,o, .. I014 33 131617,O I , 1 1 1 I ,
14 13,615,1 1_,_,_,_ , , , , , I 34 316 7 1 , , , ,.L .

15 3.6,5,2 I . , 35 ,3,6,7,2 I , , ,___,

16 13161513 1215 0,6, I 1 i 10,4 36 ,3 16,7 3 __ ,_i_ , ,_______ -_

17 ,3,6,5,6 I , _, , , , , I 4 37 3,617 14 11 I 1 1 1 1 1 1

123 1316, 5 - I I I

L - SCALE OF TURBULENCE, FT.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.

It = DISTANCE FROM AIRPLANE C.G. TO LIFT CENTER OFVERTICAL SURFACE, INCHES.

A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS
WITH M3 = 14 or 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-7.1 Prepared by
STANDARD DATA INPUT 1 Date

69 70 To 73 77 so

/, Z 1 6PA KEYPUNCH: O0 NOT PUNCH BLANK DATA FIELDS.
a a CASE PROG

QUAN LOC ±1 VALUE 'tIE QUAN LOC tj VALUE tj E

P , ,7 7 8 I,, , _ID I23 ,jZ ._I,j _,.j_.-g 7,7&6 ...... .I ole 21. L i .J.I --I. I .A . 0-

-~ , ,',8, .L0.L -L 25m __7,9,6 I .- a I-i- 10
, '.7.7.7 ± 13 , , , I01_ 22 , ,8,o, IJ , , ,,,,,I 0L

7_,_ .7.7.8 I1 ,,, , , , 134 2 I I ,, I0,I_ _ L J __0_

, .7.8 0. ._ . _ 25 ,,8,0, 0 1, ,1 -, , ,
, 7 , , , , , , , , I 26 8,0 L , , , 1 9 ,

10 , 7.8, , , , ,30 , ,05 L L-L -_
1 II I 31 .___ I I oll

12 1 17 ig 7. Ili i i i i i i i I1 32, 1 iAA0 7 Ili i i i i_ i i ol
131 , .7.88,8 10,1,,, . ._ . I 33 , ,8A0 8 I , , , , , , ,14 , 17,8,9 11 , , , I 2 ..1,loll3 1 1810,9 1 1 1 1 1 1 1 1 1
15 ,7,9;2~Li 0o 1,01 35 , 8,1.,0 , ,
15 , 7,9,6 I I i I I A I I a I I II I1 , 17 , , i I i i i_i 37 , ,8,12 1 1 1 1 1 1 1 I

1 0 , i,g, 14 039 , .8.. 3- a I I I ,, I
1 . , , , ,4 Ii, ;,_,, , , , I0 34 , ,8,1,4 I , , , , , ,
N21, ,7,9 5-1,,,, 2 , , I ,10 3 5 181,1 A I,

P! PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN NON-STORM TURBULENCE.
THE VALUE OF P IN THE FIRST TERM OF GUST EQUATION SPECTRUM INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 z 8. 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_of
FORTRAN DATA LOAD SHEET 111-7.2 Prepared by
STANDARD DATA INPUT 1 Date

69 TO71 73 77 sO

l. ,Oo, h 6 PA] KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A I CASE PROG

QUAN LOC +i VALUE j.iE QUAN LOC .l VALUE +IE
2 ........L.......~.. _ _ ~.A i..L it~

Segm 1 4,'7,3 Segm 21 _1.4._i?_1_t0,

.1. 14,7,5 0 22 _4IO. I01,2, , ,,,, i

. 1 . 1041 23 1,4,9,5 Ii, , ., ; /
4 1,4,7.6 1 24 1114, 9 L6  IO,, l LJ ,, A.

_ ,4_ 7,7 1013 25 1,4,9,7 i

_ 11 . 1,4,7.8 1O oz I 26 1,4,9,8 1 , , 111, 1 1 1,11 _ .
___ __ ___ __o ____s 27 __,', 4 ,9 ,9  Io,o 4j, L.,,,, !e,! !

____ I JL li4j7A,8 .0 0] 211151I I 2L101 14_11.14.. 1I!2 OaD a 28 ,, o , o 1!, t ,10, , 1 o/

.11114 81 1 0,8 1 0 IOI 11 1 1 t 29 ,1151011 It, , 011 1

1 .1.4.8.2 I0,o,00,9,5 10P 30 1,5,0,12 10,0,5 __L 0

11 il4i 11 I I I I 31 _ 1__L 3 i /, ,1 , 1 1 , I I-.0,//

12 t 14i814 If I I I 32 1 ' 5 ,014 111 1 1 , ,o1 l i

13 .,4.8,5 10,0A 1,5, , I 33_ ili5i0,5- i , , i i i, ii

14 1 4 6 Ili 34 ,I,5,0,6 I I I I I
15 1 4,8, i 1 35 ,1,5,0,71 I , . . , , l
16- L18__.. i8 iOO0jooq 5 I.. .. 0 36 ,11L5.,018 I i i i ,, i

17 1114180.1L IO ! it 37 I I1 1 1 ,5,0,9 I , , 1, 1 1.
1 1 I. i35 I I , f I I I I
19 2_o4o8810 16 10 1 1 5 100 36 ,0 ,,,1 , I I , I, J
10 z_ loaoo ]5 340 1[51 1,, , i ,

P 2 PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN STORM TURBULENCE. THE

VALUE OF P IN THE SECOND TERM OF GUST EOUATION SPECTRUM INPUT. ENTER

P2 = 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of
FORTRAN DATA LOAD SHEET 111-8.1 Prepared by
STANDARD DATA INPUT 1 Date

*9 TO ?1 75 77 so

L/ 0 21 6 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
a I csc POG

QUAN LC +1 VALUE i i E 7 QUAN LOC 1,1 VALUE 1! E7

Segm I.5 . Segm 221 ,5,3,3 I,, ,L

_ .1, !O.6. .. .* , [j. .I 5 .34'i lo .22 I. 3

.1..,18 13,.,3, 5., , . 0,1 261 24 ,5,3,6 13,50, , I, , I

.1.5,1. I ,Z' , , , 2 , , ,

251__ diUj 1 1 , 10, 1i5 j 1, 1
_____ i,,, , 101...!I 291 p1 5 ,3, 1 10 Zn,5, 9

. 27 5 1 1 , 1 , , , ,

(E,_.- S ,,, 1 _.0 l |  2 ,1,5,4,2 Z, ,

10 ,A , . ,211 06 : . lol 30 , 1, I : 3 l51.4,4zj 12,5,3, :1 1 0101_
11 1 5; -2, : 1 i 31 , , I , , , 1, ;
12 ij5o 2j4 10,6/,'7 AT 10&O 32! 1 54,41 10,515 10'.11 0, -
13 ,__1,_,,4,.. _0 33 .1.l,5 1 1_1 1141 1, 5 2, 0 1 " i , 3,41, 1 I I I I I J

q P.8, lop 35 ,1, 5,4,1 I I
1 , 7, , o,4i,, , ,, , , , _I3.,54 I , , , , , , ,36 15,

12 , 9, l ,, . 101( 374 ,1564,9 i i i
1,5 -") 1 38 11 #t

_ _ _ _ __"_ __I I _ _ '. .... I _ _ _1 jjJS~ ,Z, , Io 391 ,1,,O I , 5,5,11

40 552 1 J

bi SCALE PARAMETER IN PROBABILITY DISTRIBUTION OF RMS GUST VELOCITY FOR
NON-STORI rURBULENCE. THE VALUE OF b IN THE FIRST TERM OF GUST EQUA-
TION SPECTRUM INPUT.
A VALUE M',UST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 - 8, 9 OR 13 TO 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_ of
FORTRAN DATA LOAD SHEET 111-8.2 Prepared by______

STANDARD DATA INPUT I Date

69 70 it ?3 77 80

/,5 =00Z16PA KEYPUNCH: DO NOT PUNCH BLA!IK DATA FIELDS.
A A CASE PROO

QUAN LOC +1 VALUE tl E QUAN LOC Iti VALUE Il E

b2  .LL..LL jLib 2  :.LJj*.1V tI

Segm 1 ,I,5,5,3 Segm 21 ji l , , ___

1,5,5,4 O 22 1,5,7,4., .

1 5,5,5,L.... I ., I 23 11,5175. 1 l4q,0 5-4, j 0
4 ,1,5,5,6 12,3=,q, 2, , 10_ 10 24 11,5.17.16 1  16,1 Is 1 -1, 1 10

I___t ~15~5 1517 I1.51 1 1 -1 joi 25 1_15_ 7j71_1 1_

d 1,5,5,7, . L 265t,o,7,,9 I P, S, .,0_

,,5,5.9 l't,Zi,l , ,I,I l 27 ,1,5,7,9 1 i p , ±5 1 1

____ .1563l,3, , , , 101 8I II

, 1,5 , I61 171q,q , I I I 1 I0,1 29 11,518,11 l,1 10,5i4, 1, _0,0

IC 1 5,6Z I ,, , 1O5 6 30 ,1,'8,2j 15, , , .1 ,

1 1 , 5 1(,i3l. 517 1i1 1 loll 31 1, 15,8,31 1 1 1 1 1 I 1

, , , , il, ,i6
1 ,5, 5,6,, , , , I I0,1 35 ,, I , , , 1 5 I7
16 , 51 618 6 , i I I I 1 . I0J 36 ,z,5". 8i I ,

17 !]615,6,8 " , , , 1516 9 It! 37 ,_i_i,15,7 __ ,_, _,_. .'1 5 .P.

17 L 517101o 18,3 L)t I I I I I 38 I. L-38 1,.2,0 4 I 1

19 ,iz,5 IO , , l,z . , 3 ,_, , __l_,__91 ,_,-___ I I_ ,_ , , ,,,____,_

50 , 5 7,21 17,'7,, , , , 10,1 J - ol . . , , ,

b2 SCALE PARAMETER IN PROBABILITY DISTRIBUTION OF RMS rUST VELOCITY FOR

STORM TURBULENCE. THE VALUE OF b IN rHE SECO D TEPH OF G!ST EQUAT10N
SPECTRUM INPUT. ENTER b2 = bi IF 3ECOND TEf I S N, C USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8. 9 OR 13 TO 5.
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APPENDIX A

PROGRAM A6PA CHANGES

This appendix outlines the changes made to program A6PA since its
publication as program 16PA in Reference 1. The listing given in Section V
reflects these changes. The changes consist of a minor internal program
adjustment in segment spectra summation procedure and an addition to calculate
gust airplane side load factor and vertical tail load spectra.

1. Spectra Summation

The need to calculate GAG cycle damge (14 # 0) in order to perform segment
spectra summation (IW4 = 1) was eliminated. Segment spectra summation can be
obtained even when GAG cycle damage is not calculated (14 = 0).

2. Airplane Side Load Factor and Vertical Tail Load Spectra Calculation

The calculation of airplane side load factor and vertical tail load
spectra due to lateral gusts were added to the program. The calculations are
performed and obtained in the following manner:

Cumulative frequency spectrum is calculated as,

En(AY)j = (N0  - Ayj/bl + N0  P2e -Ayj/b 2X)T

Airplane Side Load Factor, M3 = 14

4 = airplane side load factor

= IVeSwKgT/498WI ICYaT +CYSTO

- calculated by the program.

K =9 .88 9T/ (5.3 + gT)

VgT = (2W/(P/Po)Po Ct at Stg) (K/It) 2

K /y /W = radius of gyration in yaw, in.
yaw
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Ve = airplane speed, KEAS

Sw = wing area, ft
2

W = airplane weight, lbs.

CYE = side force coefficient, tail contribution;

per radian = CR ("T )E/R Fv

F = fuselage bending factor due to tail liftv

CY T0 = side force coefficient, tail off; per radian

p = air density at altitude, slugs/ft
2

PO = air density at sea level, slugs/ft 2

Ct = mean geometric chord of vertical surface, ft.

at = lift curve slope of vertical tail; per radian CLs T.SvSw daa
-V 

+

St = area of vertical tail, ft2

Iyaw = yaw moment of inertia, lb-in 2

lt  = distance from airplane c.g. to lift center of

vertical surface, in.

Vertical Tail Side Load, M3 = 15

En(Ayj) = (NO1 Ple + NO2 P2eAyj/b2A)T

where,

Ay = vertical tail side load, lbs.

A= (VeatStKgt/498 )
= calculated by the program

Ve, at, St , Kgt  = same as defined for M3 = 14
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Input Data when M3 = 14 or 15

The input data in general is the same as in the vertical gust spectrum

calculation M3 = 13. The main difference is in the data required to
calculate A, which is:

M3 = Load Sheet No.

Parameter 14 15 New Old(New Data) Old

Ct/ / I - 6.7

St / III-6.7

I / / III - 6.7

CYOT III - 6.8

CYaT 0  III - 6.9

at / I - 6.2

t  III - 6.6
Sw I - 2

Ve / I - 6.3

W / 1II- 6.4

(P/PO) / / III - 6.5

The affected input data load sheets (new data or notes) are presented

on pages 241 thru 246
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When input data printout is requested, the new input data is

printed under the following headers:

Parameter Header

Ct  VT Chord

St VT Area

Iyaw IYAW

CYOT SFC-T

CYO.ro SFC-TO

at SLOPE

it  SCALE OF TURBULENCE

The last two headers are the names of the other parameters (m and L)

sharing the same location numbers.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of -
FORTRAN DATA LOAD SHEET I-1 Prepared by_
STANDARD DATA INPUT 1 Date

*ft ?O? 1 73 ? ? 60 I

I,jjj , j J KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
It a CAst POG

QUAN LOC 1! VALUE E QUAN LOC +I VALUE tl E

Seqm 1 1, ,31 I .... . . Segm2l 1,6,9, I 1
2 1 6,7,4 1 . . . . 2 ,1, 69,4, I . . . . . 1)

3 1,6,7, I 23 ,6,9,5 I .. .... . I
4 1 6,7,6 I 24 116,916 I 1 1 1 1 1 I

5 ,1,67,7 25 j6,9,71

6 1 2,6,7,L3 I ._.... . . . 26 j, 6,9,8 ! , ,
7 1,6,7,91 27 .1 ,6,9,9 . . . ...,,,,

8 ,6.8o I .. .. .. .2 ,,7,, 28. .

10 1,6,8,11 I ..... ... 0___ 29 .1 J ,o,.2
0 116,82( I i, _ , i. 30 ,7,02-. I ,., ,, , I

11 i 1618,3 1 11 17,0.3 , , ,
12 _1 6,84 1 I ________ ,_ 32 1117,0,4 I , 1 .... , 1 IXX

13 ,1,6,8,51 ... I. .. 3, j. .. . IX

141 1,6,8,61 I .. .. .. 34 1 7 Iv

16 ,1,6,s88 ... . . . 3 6 j1 ,10,8! , , . . .

17 1,6,8,91 1 I 37 11,7,0,91 . , I
1 l69038 J .7 1,0 I.. oX

19 116191l 1 1 1= , 1 I 19 ,1 3 , 7 , 1 . . . .
20 1,6,9,1 401 17, , p Z I , , . . I

M3 - FLAG WHICH SELECTS THE SPECTRUM CYCLE INPUT FORMAT; A VALUE (1 TO 15)
MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.

a 1 TO 6; rn TABLES 1 TO 6.

. 7; GENERAL EQUATION, En - (ENo e-(AY)2/2(cAY)i)T, i - 1, 2, 3

. 8; GUST EQUATION, En - (EN P-e-Ay/biA)T, i = 1, 2; A IS CALCULATED
BY THE PROGRAM FOR AIRPLA?$- C. G. VERTICALGUST LOAD FACTOR.

a 9; GUST EQUATION AS ABOVE; A IS DIRECTLY INPUT.

. 10 TO 12; (SMAX' SMINI n) TABLES I TO 3.

a 13; GUST EQUATION AS ABOVE; K,u AND A ARE CALCULATED BY THE PROGRAM FOR

AIRPLANE C. G. VERTICAL GUST LOAD FACTOR.

= 14; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR AIRPLANE C. G. SIDE GUST LOAD FACTOR.

= 15; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR VERTICAL TAIL SIDE LOAD.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page_ of
FORTRAN DATA LOAD SHEET 111-6.2 Prepared by
STANDARD DATA INPUT 1 Date

69 70 ?1 73 77 s0E 7j 16P AKEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAS( PROG

QUAN LOC +I VALUE _I E QUAN LOC +_ VALUE +! E

m or at ........ .

S _ , , 6 . I ,I Segm 21 6,7,6 I , , , I

.6,5,7 22 I6,7.
1 ,6,5,8 I_, , . . . . . II 23 ,6,71 I 8 1

_____.____ 24 , I I ! i
__ , ,6,5, I ,5.9 24 16 i I I I I 1 1

___,616,0 1 ___________ _ 25 16,810 1_ _ _ 1 1 27
___ 66 1,,,,,, ,, 1I1 11..

__ _ _ , 6,6,1 I I , I ,L 29 , 68,,J, , , , , ,I

1 6.6.3 I , ....... I . 28 , 16,8 I I 68I I I L -1 1 1 1
1 t 616,4 I I 3 1 1 ,6,824 I I I I I 1 1 1 1 1 1
10 I ,,,_ ,, 51 30 ,,6,8,5 I 6 , I I.5 I

1 , ,6,,6 I , , , 31 , 6 ,8,6
12 1 16 1617 1 1 1, 1 1 1 1 32 1 l618i7 I I I I I I I
13 , ,6 6,8 I , , , , . , , ; I i33_ 1 ,6 ,8 I , i , , , ,

14 6,6,9 38 ,8,9 I
15 , 6,7,0 I1 , , , 35 , 6:940 1 1 , 1 1 1 , , A 1

16 1 16 17 11- 1 i I l I I I I 376 , 1 61911 -1 1 1 1 1 L I 1 I I

17 1 16 1712 1 1 1 1 1 1 1 1 37 , 16,912 1 1 1 1 1 , I , I I I

1 j617,4 I 1 I , 39 , I ,

_ 0 1 167,5 I ,, 40 , ,6,9 , 1 1 , 1 1 I ,

m = WING LIFT CURVE SLOPE PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, OR 13.

a t  = LIFT CURVE SLOPE OF VERTICAL TAIL, PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR SEGMENTS WITH
M3 = 14 OR 15.

242



FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET 111-6.6 Prepared by __
STANDARD DATA INPUT I Date

fi To 71 73 77 s0ZL 1 6 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R N CASC PROO

QUAN LOC tl VALUE _+ E QUAN LOC ti VALUE ti E
Lor It L or I LL.L I+~ II

Segm 1 t3,6,3,8 I _ , I Segm 21 ,3,6,58 I , , , ,
.3,6,3,9 I 22 ,3,6,5,9JL . . . .
3.6,4.0 I 23 3,6 I , , , , ,

4 ,3,6.4.1 I 24 13611 I , I I i __

36412I I 25 3,6,6,2 I I

,3164 3 I 1 . , , 1 1 26 3 663 I 1 1 1
7 13161414 27 3,6 64 1 1 , 1 , 1 1 1

3 . I ....... 28 1316,615 I 1 , 1 1 1 . I
13,6,416 1 1 , , , I I 29 13,61616 I 1 1 1 _ _

10 3.6.4,7 I , , , 30 3 I I I.

II _ 3,6,418 I 31 .31616,8 I I I I I I I I
1 t316i4i9 I i I I 32 1316i619 I 1 I 1 - I I I I
1350 I ,3 0I 33 ,316,710 I I I I,,,, I I

14 ,3,6,5, I I 34 131617,1 I I, I , - I
15 I ,6 5 ,, , , , , , I,52 3,6,7, I ,
1 .3,6. I I 36 1316,7,3 I .... -..

17 1 3!6 514 I 3 I I I I I I 1 I 37 316,714 1 1.
1 ,3161515 , 1 1 1 1 1 1 1 1 8 1316i715_ 1 1 1 1 1 1 1 , 1 I
1 ,31615,6 I1 1 1 1 39 ,3,6,716 I , f I I I I I I
2, 13,615,7 I ft 1, 1 ft I I 1 40 ,3,61717 i , , , , , , 1 1

L = SCALE OF TURBULENCE, FT.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.

it  DISTANCE FROM AIRPLANE C. G. TO LIFT CENTER OF
VERTICAL SURFACE, INCHES.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS
WITH M3 = 14 or 15.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page-of

FORTRAN DATA LOAD SHEET III - 6. 7 Prepared by_

STANDARD DATA INPUT 1 Date

esl 70 it 7 "77 so

L,I,. hII ,l KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

g A CASE PROG

QUAN LOC tl VALUE ti E QUAN LOC tl VALUE tl E
.I ... .

Segm 1 3,8 3 I. .... , i Segm 21 3,8,5,9 , ,

S 13,840 1 1 I I I 1 22 3 60 I

4 [ 386z2 , 1

4 13 8 4 I I I 24 13,8 1612 I I 1
51 , 8,4,31 ' , i l I I 25 .3. 6 3 g, .6 3 , i i i 1 1

6 138, 414 I I 26 .3181614 1 1 , 1 1

7 1328,415 I I I , I 27 3181615 I I
8 i II 2 .Ij..I. .... ' 3!,6 68 1318,4. 6  1 1 1 1 , 1 , I 1 1 28 ,3 , , 1 , 1

9 , ,814,7 1 1 1 . , , 1 _1 29 ,3 A 61,7 1 I- I

10 1. 318! 8 I 418 1 1 1 1 1 11 i 30 .3 ,8 .6,8 8 1 ,

11 31 81419 , 1 1,,,1 , , 11 31 38,6,9 . I

12 13181 5101 1 1 1 L -1--l I 1 32 13'18 ,7l,0 1 1 1 1 1 1 1 1_

13 1A8,5 11 33 ,318.7,1 I I 1 , , , I,
14 , I 318151 2 _ 34 ,8,7,2 , ,

15 , 3 8,5,33 I I ,I,,-- __t1, , , I
16 ,3,8,5, 1 1 1 1 1 1, , 36 13,8,71,4 1 1 , 1 , , , 1 ,

17 3 81515 1 1 1 ,,I 13 7 1 3 ,8 ,7, 5 1 , , _ , , , 1.17 ,i 8,. 5I ,,,,,,,,____ II 37 - ,.,111 I,~*

18 ,3,815,6 1 1 1 1 1 1 38, .3, , 76 1 , , ,L , , , I I ,

19 _ Ilii i 2 11 _j 39 ,3,8,7 1i I

_ 385 I 4 3 I I I I L
3837]

t . j3,8, 3  I . .... L-L
_ I _I I

St 38 3 8 LJL --

I = MOMENT OF INERTIA ABOUT YAW AXIS, LB-INZ

yaw A VALUE MUSI' BE ENTERED ONLY FOR THOSE

SEGMENTS WITH M3 = 14 OR 15.

-Ct = MEAN GEOMETRIC CHORD OF VERTICAL SURFACE, FEET.
ENTER ONLY IF M3 = 14 OR 15 IN ANY SEGMENT.

z
St AREA OF VERTICAL TAIL, FT . ENTER ONLY IF

M3 = 14 OR 15 IN ANY SEGMENT.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page__of
FORTRAN DATA LOAD SHEET 111 -6.8 Prepared by,.
STANDARD DATA INPUT I Date

69 70 71 73 77 s0

Li1Ii jj KEYPUNCH: DO NOT PUNCH BLANK DATA FILLDS.
A 4 CASE PROG

QUAN LOC +I VALUE +I E QUAN LOC ti VALUE E

Segm 1 3 8 7,9 S _ e 21 3 ., 9 I . L ..

2A L±. _i:3_kw -. A--I- 22. 1,M2 . L-3 13881 I ,, 23 3,9 01 I
4~~ .3 81 , 24 __ j2 0' i

4 3,8, I 24 _ , . A

8 j _~ I '. i L, ...I I ..... .. I I1 131818,3 I 26 31 . LL9_0 
J  i

13 3,891, I.. , ,, , , ..__ _ 33 3911 01_ _ j.1._4 , .4L . .
L L. -- L J. A L.__- 

- ______..................................... ..... ....... 
... .L L .- ll14 3 ,8 ,98 6. I , ,_ .. I _ 2 ,1 .I9 O I , I I . _. ._. '

9 , ,88,7 f I I , 29 3 9,0,7 ,__10 0 ,3 88_ 1--_L Li, , i , i t,_30 ,30,o _LM 1_,j __.+, +

12 ,3 181910 I I I 3 1!9 2_l _ -. .

18 3 896 1 I3 39 6 qi

14 ,3 8,9 , i , , , + 34 13 13 , t I ....
16 819_L3,, , ,, J 35 3,9,1,3 ,, , .L

17 1i, I I 3 9 1

19 1318197 I ii ,1 _ 3 9  . 17
20 13 8,9,8 I , ,,, *j, 401 39,_8 L _ , , ,,,._

C = SIDE FORCE COEFFICIENT, TAIL CONTRIBUTION, PER RADIAN.
yPT

A VALUE MUST BE ENTERED ONLY FOR SEGMENTS WIT11 M3 = 14.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page -of_
FORTRAN DATA LOAD SHEET III- 6.9 Prepared by

STANDARD DATA INPUT 1 Date---

69 70 ?1 73 77 so

I I I6j,A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

tA R CASE PROG

QUAN LOC +1 VALUE +i E QUAN LOC +i VALUE _i E

Segm 1 ,3 1,9L______ Segm 21 ,3,9 I 9,3,9 , _
2 ,319,210 1 22 ,3,9,4,0 1 , _ _,

34 12 I , , 24 _3 94, I

6, I 1 1 I 26 - I I I I I I
6 1319, 4 2 4 26 . , 9,.4,4 , , , , , , , , ____ i-

7 1319 ,215 I I , I I I 27 3,9 4,5 I ,

8 1319,2,6 1 1 1 ,1 1 II_ 28 13,9,416 1 1 I I ,1

9 131912 I I 1 1 , , . I 29 131914,7 I 1 1 , ,
0 1319.2t8 1 1 1 1 1 1 I I I 30 3 9.L 8 I11 1319 12 19 1 1 1 1 1 1 1 1 _]__ _ 31-- 3 ,9,4 9 1 , ., . .. __ __l

JZ 131 9 13 i0  I 1 1I 1 32 13,91510 I I t I I

S_1 , , . , , , ,33 f3 9,5[l I I,
14 1319 ,13 f2 1 1 1 1 1 1. 1 , 1 34 .3,9,5.1 , , I

. 5 _ 319 , I ,3  1 i . 3 1 , 1 35 3,9,5 ,3I

16 319 1314 I 1 I I 36 3 9 54 I , 1 1 1 1 1 ,

17 39 3 5 I 1 I I 37 9 1 1_ 1 1 1-..iI--

18 13,913. 6  I 1 1 1 1 _1L_ L 38 ,15L 6 I , ,, -.L __.

19 39 I I L I39 3 957 1
20 ,3,9,3,8i , , , , ,1L 40 L3,9,5,8 , , l_ _.

C Airplane side force coefficient, tail off, per radian.
Ypto A value must be entered only for segments with M3 14.
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APPENDIX B

PROGRAM A6PD ALTERNATE OPERATION

To generate a spectrum loading sequence through program A6PD requires a

unique set of A6PA and A6PD input data, see Section V. Section IX describes a

method of entering this data for each individual spectrum through a keypunched

card deck. However, if one desires to generate a large number of spectrum

variations from a basic input data set, an alternate method of input data

management, which is more convenient and flexible, is available through the

use of the CDC utility, UPDATE. This appendix describes this approach.

The CDC utility UPDATE allows the storing of the input data on one

permanent file (disk). The data is to be divided into separate groupings,

henceforth referred to as "decks". Through the use of UPDATE , any number

of these decks can be retrieved to create a proper set of input data to

generate one spectrum.

Each group of data is given a deck name. A *DECK name card must be

placed at the beginning of each data group before the entire set of data is

input to UPDATE to create a permanent data file (NEWPL). When retrieving

these decks, it is necessary to place the deck names on compile directive

cards (*COMPILE) which are input to UPDATE . Use as many compile cards as

necessary and separate the deck names with commas:

*COMPILE name 1, name 2, name 5, etc.

For program A6PD, in the first *COMPILE card only, precede the first deck

name entry with TWOCC3. This states that no word description is used in

A6PA data (data sheet I-1 in Reference 1) and no such data should be entered
into UPDATE . The data will be read into program A6PD in the sequence of
deck names listed on *COMPILE cards. Consequently, first list the A6PA

data and then the A6PD data. For further information on the CDC utility

UPDATE see Reference 4.

One method of dividing the program A6PD input data for storing on the

UPDATE file, used in Reference 2 to generate a large number of spectrum

variations, is:
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A6PA data: Reference Run (Case 000) data

Case data

A6PD data.

Do not include the last A6PA data card (1 in ccl and 99999 in cc69-73) with

the A6PA data but include as the first card with the A6PD data.

To illustrate the use of UPDATE to generate a spectrum loading sequence,

the test case of Section X from Reference 2, will be used. In Reference 2,

over one hundred spectra variations were generated from a basic set of data

and additional data to produce the variations. The following deck names

were given to the individual groups of data:

A6PA data:

Basic (original): RRXX , Ref. Run = XX, Case 000

CXXYYY , Ref. Run = XX, Case = YYY

Variation: RRXX/SZZ, Ref. Run = XX, Case 000, Spectrum = ZZ

CXXY/SZZ, Ref. Run = XX, Case = Y, Spectrum = ZZ

A6PD data: S, Spectrum = ZZ

Each spectrum was given an identification number ZZ . However, if applicable,

data deck of any spectrum can be used to generate any other spectrum. It must

be remembered that the A6PA data is read into the program by a special sub-

routine INPUT1 which has the feature of replacing previously read data with

a later entry. The deck setup (list of control cards) required to generate

the test case (spectrum 1 or BS1 in Reference 2) using Douglas Aircraft Company

CDC computer, running under KRONOS, is given on the following page.

248



Job Control Cards to Generate Test Case Spectrum

(Spectrum #1, BS1) Using CDC UPDATE Utility

SER,ALO1.

BS1,MFL155000,T _ _,IO_ _ _,L .

ACCOUNT, ,

CID, Name, etc.

REQUEST,TAPE3,NT,LB=KU,D=1600,VSN=RESERVE,T

ATTACH,LGO=A6PDLGO ,etc.

ATTACH,OLDPL=A6DATA6,etc. Note 1.

UPDATE ,Q ,D ,8 ,C=DATA.

COPYSBF,DATA,OUTPUT. Note 2.

REWIND,DATA.

LGO,DATA.

/EOR

*COMPILE TWOCC3,RR15,C15001 ,Cl51/Sl ,Cl 5002

*COMPILE C152/Sl ,Sl

/EOF

Note 1. A6DATA6 is the complete UPDATE data filename.

Note 2. Use this card only if you wish to get a list of the input data
(card images) for the spectrum being run. The list will

appear in the printout before the program output.
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